
JOURNAL 

OF 

the che mical society. 

ABSTRACTS OF PAPERS 

ON 

PHYSICAL, INORGANIC, MINERALOGICAL 
PHYSIOLOGICAL, AGRICULTURAL, 

AND 

■ ANALYTICAL CHEMISTRY. 

Committee of |)ublitaiioit : 

If. Hrereton Baker, M.A., D.Sc., T. M. Lowry, P.Sc. 

F.R.S. A. McKenzie, M.A., D.Sc., Ph.D. 

,1. N. Collie, Ph.D., F.R.S. W. II. Perkin, Sc.D., L1..D., F.R.8. 

A. \V. Crossley, D.Sc., Ph.D., F.R.S. J. C. Philip, D.Sc., Ph.D. 

Y . 0. Donnan, M.A., Pli.D., F.R.S. F. B. Powf.r, Ph.D., LL.D. 

Bernard Dyer, D.Sc. A. Scott, M.A., D.Sc., F.R.S. 

M. 0. Forster, D.Sc., Di.D., F.R.S. S. Smiles, D.Sc. 

(Sbitor: 

J. C. Cain, D.Sc., Ph.D. 

&ub-€bifor : 

A. J. Greenaway. 

Abstractors : 

K. K. Armstrong, Ph.D., D.Sc. . T. II. Tope, 1 5. Sc. 

¥. Harrow, M.Sc., Ph.D. T. Slater Price, D.Sc., Ph.D. 

R. J. Caldwell, D.Sc. S. B. Schkyveb, D.Sc., Ph.D. 

II. M. Dawson, Ph.D., D.Sc. W. P. Skertchly. 

0. H. Desch, D.Sc., Ph.D. > C. Smith, D.Sc. 

W. H. Glover, Ph.D. : F. Sonny, M.A., F.R.S. 

W. Godpen, B.Sc. | J. F. Spencer, D.Sc., Ph.D. 

R. Gol'i.tung, D.Sc. i L. J. Spencer, M.A. 

W. D. Halliburton, M.D., F.R.S. R. V. Stanford, M.Sc., Ph.D. 

T. A. Henry, D.Sc. i D. F. Twiss, D.Sc. 

H, 15. Hutchinson, Ph.D. j A. Jamieson Walker, Ph.D., B.A. 

I- DeKonikgh. i J. C. Withers, Ph.D. 

0. D. Lander, D.Sc. i H. Wren, M.A., D.Sc., Ph.D. 

¥■ M. G. Mickletiiwait. W. J. Young, M.Sc., D.Sc. 

N. H. J. Miller, Ph.D. 

1913. Vol. CIV. Part II. 

LONDON : 

(JURNF.y A JACKSON, 3.’!, PATERNOSTER ROW, E.C. 
1913. 



Richard Clay it Sons, Limited, 
BRUNSWICK STREET. STAMFORD STREW, S.E., 
AND BUNGAY, SUFFOLK. 



JOURNAL 

OF 

THE CHEMICAL SOCIETY. 


abstracts or papers. 


Ctrmmiittt of publication: 


H Bueketon Bakek, M.A., D.Sc., 
F.K.S. 

r jf. Collie, Ph.D., F.R.S. 

A. W. Crossley, D.Sc., Ph.D., F.R.8. 
F. 0. Donnan, M.A., Ph.D., F.R.S. 
Bernard Dyer, D.Sc. 

M. 0. Forster, D.Sc., Ph.D., F.R.S. 


T. M. Lowry, D.Sc. 

A. McKenzie, M.A., D.Sc., Ph.D. 
W. H. Perkin, Se.D., LL.D., F.RS 
J. C. Philip, D.Sc., Ph.D. 

F. B. Power, Ph.D., LL.D. 

A. Scott, M.A., D.Sc., F.R.S. 

S. Smiles, D.Sc. 


Q: bitor : 

J. C. Cain, D.Sc., Ph.D. 
&nb-<£bitor : 


Jtostwrtors : 

I T. H. Pope, B.Sc. 

T. Slater Trice, D.Sc., Ph.D. 


K. K. Armstrong, Ph.D., D.Sc. 

K. Barrow, M.Sc., Ph.D. 

R. J. Caldwell, D.Sc. 

H. M. Dawson, Ph.D., D.Sc. 

C. H. Desch, D.Sc., Ph.D. 

W. II. Glover, Ph.D. 

W, Godden, B.Sc. 

E. Goulpino, D.Sc. 

W. D. Halliburton, M.D., F.R.S. 
T. A. Henry, D.Sc. 

H. R. Hutchinson, Ph.D. 

L. Be Koninoh. 

G. 0. Lander, D.Sc. 

F. M. G. Micklethwait. 

X. H. J. Miller, Ph.D. 


S. R. Sohryver, D.Sc., Ph.D. 

W. P. Skertchly. 

C. Smitii, D.Sc. 

F. Soddy, M.A., F.R.S. 

J. F. Spencer, D.Sc., Ph.D. 

L. J. Spencer, M.A. 

R. V. Stanford, M.Sc., Ph.D. 

D. F. Twins, D.Sc. 

A . Jamieson Walker, Ph.D., B.A. 
J. C. Withers, Ph.D. 

H. Wren, M.A., D.Sc., Ph.D. 

W. J. Young, M.Sc., D.Sc. 


1913. Vol. CIV. Parts I. & II. 


LONDON: 

GURNEV & JACKSON, 33, PATERNOSTER ROW, E.C. 
1913. 



Richard Ci.ay & Sons, Limitei*. 
BRUNSWICK STREET, STAMFORD STREET, B.E., 
AND BUKO AT, SUFFOLK. 



JOURNAL 

0? 

THE CHEMICAL SOCIETY. 


abstracts of chemical papers published in 

.BRITISH AND FOREIGN JOURNALS. 

PART II. 


General and Physical Chemistry. 


The Band Spectrum of Mercury. Ernst Liese ( Zeitsch . wiss. 
?hotochm. y 1912, 11, 349 — 375). — The banded spectrum of mercury 
s readily obtained when the uncondensed discharge from an induction 
:oil is passed through a discharge tube in which mercury is distilled 
rom one end to the other. In addition to the bands described by 
Eder and Yalenta, which are situated at the more refrangible end of 
the spectrum, the author has observed other bands stretching from 
the green to the red end. These bandvS appear to be of an inter- 
mittent character, and although visual observations indicate that 
their structure is similar to that of the bands at the violet end of the 
■spectrum, it has not been possible to obtain satisfactory photographs 
them. 

Wave-length measurements have been made in the case of four of 
the more refrangible bands, and the band structure thus indicated is 
discussed in reference to the formulae of Deslandres and Ritz. In 
neither case do the calculated frequencies agree satisfactorily with 
those corresponding with the series of lines actually observed in the 
banded spectrum. H. M. D. 

Magnetic Resolution of the Spectra of Nickel, Cobalt, 
and Iron. (Mile.) I. M. Graftdye (Arch. Neerland, 1912, [iiid], 2, 
192— 220).— The resolution of the lines which occurs when a 
VOL. civ. ii. 1 
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magnetic field is applied has been investigated in a quantitative 
manner. For iron, the spectral region examined extends from 
A = 4500 to A =6500, for nickel from A = 2300 to A = 6300, and f ot 
cobalt from A = 3300 to A = 4200. If B denotes the strength of the 
applied field, then <1A/A 2 // affords a measure of the magnet;,, 
resolution, and if this is plotted against the number of the resolved 
lines a curve is obtained which represents the frequency with which 
a given effect is produced. The great majority of the lines give rise 
to triplets, but the quantitative data afford no evidence of the 
existence of definite series of lines. In regard to the above-mentioned 
frequency curves, which are very irregular in character there appear 
to be maxima for values of dA/A 5 W equal to 1075 and 14j5xl(r'! 
in the case of iron, and when this quantity is equal to 10-50, 11-00, 
and 13-25 x 10 " 13 in the case of nickel. Between these valuei and 
the normal resolution of 9-4 xlO’ 13 there appears to be no simple 
connexion The frequency curve for cobalt shows no very pronounced 
maxima. H - M - D - 

Normal and Anomalous Zeeman Effects. Friedrich Paschex 
and E. Back (inn. PhysHc, 1912, [iv],39, 897— 932).—The resolution 
brought about by a magnetic field has been examined in the case of 
certain oxygen, helium, hydrogen, lithium, sodium, and potassium 
lines. The observations are discussed with reference to the general 
relationships which have been found in connexion with the magnetic 
resolution of series lines. -* 1 - “ 

A New Proof of the Existence of MoleculeB. V. Nils 
Pihlblad (Zatsch. physical. Chem., 1912 81 417-430 Compare 
A 1909 ii 277, 561, 723 ; 1910, li, 946).— A continuation of the 
work of Svedberg and Pihlblad. Colloidal solutions, suspensions, and 
molecular solutions of coloured dyes were made containing particles 
of varying sizes, and the light absorption investigated. The 
substances used were aniline blue-2B, indophenol-P, uobw£ 
Bordeaux- R, and fast-red- A. Tho methods adopted for varying the 
size of the particles were : (1) addition of alkali, (2) 
protecting colloid (for example, rubber), (d) progressive mecham 
sub-division, and (4) ageing the solutions It is shown that h e 
in the former work (loc. c it.) that the light absorption curves of 
disperse systems approach those for molecular solutions as the ® 
of the particles is decreased. With increasing size of t ^ 
the absorption curves show a flattening. 

Relationship between Fluorescence and Chemical Con- 
stitution. Johannes Stark (Zeitsch. Eltklrochem., WU 
1011 — 1014). — Polemical, and contains a survey of the 
of H. Kauffmann made at the “Deut. Bunsen-Ges 
Karlsruhe {ibid., 481). The author opposes the view that fluore 
is a property depending in any way on moleculai «>nshtuti , 
cites evidence to show that it is rather an atomic » 

interpretation of the luminous effects obtained, by K 
gases P by the use of Tesla oecillatione is adversely criticised^ & 
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A New Method for Examining Optically Active Compounds: 
Anomalous Dispersion. Leo A. Tschdgabv {J. pr. Chem, 191 1 )' 
[ii], 86, 545— 550).— A criticism of Deussen’s work (A., 1913, ii 510 
1020 ) on this subject. ' 1 ’ 

The author refers to his own investigations, and points out that he 
has previously proposed that the rotatory dispersion of optically active 
compounds may be utilised for their analysis. p g 

The [Chemical] Efficiency of Light Energy. Fritz Weigert 
1 /etfscA. trass. Pholoehem., 1912, 11, 381— 394).— The author has 
collected and examined the available experimental observations 
relating to the chemical efficiency of the light which is absorbed in 
photo-chemical reactions. The values of the photochemical yield for 
the various reactions are summarised in the following table : 


Percentage yield estimated, 


Photochemical reaction. 

Thermo- 


chemically. 

dynamically. 

Carbon dioxide assimilation 

98 and 14 — 20 


Anthracene — >• diautbracene 

— 

4*5 

Sc S„ 

0-24 


Decomposition of ammonia 

2-0 

0-2 

Formation of ozone 

46 '0 

277 

H. M. D. 


Photo-electric Action of the Extreme Ultra-violet on 
Water, Aqueous Solutions, and Ice. W. Obolensky (Ann. Phyeik, 
1913, [iv], 39, 961 — 975).- Experiments are described which show 
that water is photo-electrically sensitive to ultra-violet rays of very 
short wave-length. The ultra-violet light was obtained from the 
spark discharge between aluminium electrodes, and by the inter- 
position of screens of fluorspar, quartz, air, ealespnr, glass, and 
gypsum, it was possible to eliminate portions of the ultra-violet 
spectrum in a series of stages. In this way it has been found that 
the most active rays are those of the extreme ultra-violet region in 
the neighbourhood of A.-- 130 yy. For this group of rays, the photo- 
electric activity of water is about 1 /400th of that of cupric oxide. 
As the wave-length increases, the exciting power of the rays falls off 
very quickly, and vanishes completely when A exceeds 202-5 p/i. 

The addition of small quantities of acids, bases, and salts has no 
appreciable influence on the photo-electric activity of water. In 
larger quantities, chlorides diminish the effect, whilst sulphates, 
carbonates, and nitrates increase it. The presence of the dissolved 
salts also causes a displacement of the spectral position of the rays 
which exert the maximum effect. 

Ice is much more photo-electrically sensitive than water. For the 
unfiltered rays from the aluminium spark discharge, its activity is 
about 0-7 of that of cupric oxide, and for the group of rays in 
the neighbourhood of A=180ggi, it surpasses cupric oxide in its 
•ensitiveness. Experiments with hoar-frost Bhow that this behaves 
very similarly to ice. 


1-2 
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The meterological significance of the observations is referred to. 

H. M. D. 

Photo electric Effect of Some Compounds. R. S. Willows 
(Phil. Mag. } 1912, [vi], 24, 891 — 892).— According to Hughes (A., 
1912, ii, 880), dry zinc chloride shows no photo-electric activity, 
although photo-electric currents of considerable intensity are obtained 
with the moist substance. This observation is probably connected 
with the fact that the moist halogen salts of zinc emit large quantities 
of positive and negative ions when heated to 300°, whereas the dried 
salts are inactive (compare Garrett, A., 1907, ii, 524). The halogen 
salts are evidently unstable, and ultra-violet radiation in presence of 
moisture represents one of several agents, the action of which suffices 
to bring about decomposition. H. M. D. 

• Inversion of Sucrose by Ultra-violet Rays. Henri Bierry, 
Victor Henri, and Albert Ranc (Compt. rend., 1912, 155, 1151— 1153, 
Compare A., 1911, i, 524). — A claim for priority over Berthelot and 
Gaudecbon (compare A., 1910, ii, 813 ; 1912, ii, 1120) for the discovery 
of the inverting action of ultra-violet rays on sucrose, the inversion 
being a direct result of the action of these rays. W. G. 

Photolysis of Different Classes of Sugars by Ultra-violet 
Light. Daniel Berthelot and Henri Gaudechon (Compt. rend,, 
1912, 155, 1153—1156. Compare A., 1912, i, 750; ii, 715, 1120),- 
The simple sugars can be divided into four classes according to their 
resistance to light ; the ketoses are attacked by ultra-violet rays 
(A>0-30/i), the aldoses by the rays (A = 0’30 to 0'25ju), the straight- 
chain polyhydric alcohols by rays (A = 0‘25 to 0*20/*), and the ring 
polyhydric alcohols only by the extreme ultra-violet rays (A >0-20^). 
With light of slow vibrations, producing the first stage in the action, 
the liquid remains neutral, and does not reduce Feh ling’s solution in 
the cold. Then, with more rapid vibrations, decomposition increases, 
the liquid becomes acid, and carbon dioxide can be detected in the 
gaseous products; the amount of hydrogen evolved increases, the 
solution begins to reduce Fehling's solution in the cold, and finally 
methane is liberated. The volumes of carbon monoxide and hydrogen 
evolved in the first stage always bear a simple ratio to one another. 
The results of a series of comparative experiments are given, and it is 
found that, in the case of the ketoses, the solid sugars as well as their 
aqueous solutions undergo decomposition. W. G. 

Secondary y-Rays Excited by the /2-Rays of Radium. Fred- 
erick Soddy (Phil, Mag., 1912, [yi],24, 892). — Remarks on Chadwick’s 
paper (A., 1912, ii, 1025) calling attention to a prior publication 
(A., 1910, ii, 474). F. S. 

The Energy of the Groups of /2-Rays from Radium. Ernest 
Rutherford (Phil. Mag., 1912, [vi], 24, 893— 894).— In the paper by 
the author (A., 1912, ii, 1024) the energy of the /3-particle was calcu- 
lated from the formula E= Jm 0 C 2 (/3 2 / */l - /J 2 ), where w 0 is the “ slow- 
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speed mas«,” C the velocity of light, and j8 the ratio of the velocity of 
the /3-particle to that of light. The correct formula should have been 
E =s ttIqCFQ I Jl - /3 2 ) - 1, which nearly agrees with the former for small 
values of /3, but departs widely as /3 approaches unity. The pE x + qE 2 
relation of the former paper holds with the new formula ; only E x and 

have new values, namely, E x = 1T2 x 10 is e, and E 2 ~ 0*356 x 10 13 e ; 
p has values between 0 and 9, and q between 0 and 2. The twelve 
lines between Nos. 21 and 9 fit in, with the exception of No. 11. For 
fines Nos. 1 to 8, there is an approximately constant energy difference, 
j£ 3 =OT73 x 10 13 *, which is nearly \E 2 . These lines are due probably 
to radium-#, whilst line No. 9 may be due to either -Ji or ~C. The 
calculated energy required to excite characteristic X-radiation in an 
atom of atomic weight 214 is for the “X” type T27 x 10 13 c, and for 
the type 0T9 xl0 13 « ergs, numbers which do not greatly differ 
from the values of E x and E 3 . F. S. 

The Ratio of the Intensities of the Hydrogen Canal Ray 
Lines. Fritz Lunkenheimkr (Ann. Physik , 1912, [iv], 39, 1071). — 

In reference to Stark's criticism of the results obtained by the author 
(A., 1911, ii, 950), it is pointed out that these have been confirmed by 
Vegard (Ann. Physik, 1912, [iv], 39, 111). H. M. D. 

Luminosity of Gases under the Influence of Cathode 
Rays. II. Ernst Gehrcke and R. Seeliger ( Ber . Dent, physikal. 
Ges., 1912, 14, 1023—1031. Compare A., 1912, ii, 517).— An 
improved form of apparatus is described for the study of the lumin- 
osity of gases subjected to the action of cathode rays of gradually r 
diminishing velocity. The effect of the alterations which have been 
made is to increase the length of the path over which the cathode 
particles give rise to characteristic luminosity from a fraction of a 
millimetre to several millimetres. The colour effects obtained with 
nitrogen, hydrogen, helium, argon, mercury, carbon monoxide, and 
coal gas are described. In general, three differently coloured regions 
of luminosity are discernible, the best results betog obtained in the 
case of hydrogen, whilst the regions are least sharply differentiated 
in helium. The spectra of the different regions have been examined 
for hydrogen, nitrogen, helium, and mercury, and these observations 
indicate that the colour changes brought about by the action of the 
retarded cathode rays are dependent on the specific characters of the 
luminous particles. 

By comparison of the above luminous effects with those found in 
the positive column of the glow discharge, it is found that the sequence 
of colours is not always the same, although in many cases the individual 
colours are identical. H. M. D. 

Spectra of Low Potential Discharges in Air and Hydrogen. 
Gordon S. Fulcher ( Physikal . Zeitsch., 1912, 13, 1137 — 1142). — An 
examination has been made of the spectrum of the light emitted by 
the action of slowly moving cathode rays on the molecules of nitrogen, 
hydrogen, and oxygen. With a sufficiently hot Wehnelt cathode, with 
the electrodes about 5 cm. apart and a gas pressure of about 0T mm. 
of mercury, it has been found that discharge may be effected when the 
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potential difference amounts to 20 volts in the case of hydrogen 
27 volts in air, and 45 volts in oxygen. The spectra of the low 
potential discharge are compared with those obtained in the case of high 
speed cathode rays. The observations with air indicate that the small 
speed cathode rays give rise only to the emission of the positive 
nitrogen bands. Between 30 and 50 volts the relative intensity of the 
negative bands increases, however, very rapidly with the energy of the 
exciting rays, and at higher potentials the intensity becomes much 
greater than that of the positive bands. The difference in the 
behaviour of the two kinds of rays may be due to the more complete 
penetration of the molecules by the high Bpeed rays. As an alter- 
native explanation it is suggested that the positive bands are emitted 
by molecular aggregates which are dissociated by the high speed, but 
not by the low speed rays. 

Similar differences are found when the low and high potential dis- 
charge spectra are compared, and the intensities of different lines in 
the two spectra are shown in a comparative table. H. M. D. 

The Emission of Negative Corpuscles by Certain Salts 
•which have Previously been Subjected to [Cathode] Rays. 
M. Volmeb (Zeitsch. Elektrochem., 1912, 18, 1086— 1090).— The author 
has repeated the experiments of Henriot (Ann. Chim. Phys., 1912, 
[viii], 26, 134) and finds that he is unable to confirm them, whilst at the 
same time the work of McLennan is confirmed (A., 1902, ii, 297). 
The power of emitting negative corpuscles, after treatment with 
cathode rays, is restricted to comparatively few salts, including 
K 2 S0 4 , Na 8 S0 4 , Li 2 S0 4 , CaS0 4 , BaS0 4 , and SrS0 4 , whilst amongst 
those examined which did not possess this property are KCl, 
KBr, KI, BaCl 2 , KHS0 4 , Na 2 Se0 4 , (NH 4 ) 2 S0 4 , MgS0 4 , K 2 Cr 2 0 v , 
KCN, CaO, and CaS. The author directs attention to the fact that, 
whereas McLennan (loc. cit.) got an effect with the alkaline earth 
sulphides amounting to one-fifth that obtained with K £ S0 4 , he was 
unable to obtain any effect whatever, and he suggests that the sulphides 
used by McLennan contained sulphate. Tbe rate at which the 
emission of corpuscles falls off does not follow the simple exponential 
law, but it is found to agree very well with an empirical law of 
Becquerel (La lumiere, p. 295) for the decrease of phosphorescence. 
J n (c -f $) = c, in which n has value lying between £ and 1. An 
hypothesis is propounded to explain the action ; it assumes that a 
decomposition of the salts is brought about by the cathode rays. Two 
cases are differentiated : (1) in which the components are driven apart 
and remain as isolated entities in tbe mass of the substance ; (2) in 
which the components remain within the spheres of influence of one 
another. In the latter case the components combine instantaneously 
as soon as the rays are stopped and emit at the same time a negative 
corpuscle, whereas in the former case the components can only recom- 
bine as diffusion brings them within the spheres of influence of one 
another, and this would naturally occur more quickly, and con- 
sequently a more rapid emission of corpuscles would occur, at higher 
temperatures. The hypothesis certainly fits the experimental facts. 
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Effect Produced by a Magnetic Field on Ionisation 
Currents. William Duane (Le Radium , 1912, 9, 342 — 347). — 
Experiments on the effect of magnetic fields on the movements of ions 
have been carried out with a view to deciding whether positive electrons 
exist in ionised gases. A narrow pencil of a-rays from a thin- walled 
tube of radium emanation passed between the plates of an ionisation 
chamber, placed between the poles of a magnet, such that the lines of 
force were normal to the path of the rays and to the electric force 
between the plates. The whole apparatus was capable of being 
exhausted very perfectly, so as to increase the free paths of the ions. 
There is always an enormous difference in the effect of the magnet on 
the positive and negative currents. For the currents carried by the 
negative ions the field diminishes the current even at pressures of 
several cm. of mercury, whilst at 0'06 mm., both in hydrogen and air, 
a field of a few hundred gausses reduces the current to a small fraction 
of 1%. For the positive current in air no effect is detectable at 
pressures above 0 - 03 mm. At pressures of a few thousandths of a 
Him. and an electric field not above 10 volts, a magnetic field of 
1000 gausses diminished the current perceptibly in air, but, with an 
electric field of 25 volts, even a magnetic field of 2600 gausses 
produced no effect. 

In hydrogen the effect of the magnetic field is more marked. From 
Sir J. J. Thomson's theory an estimate of the mass of the ions is 
formed from the experiments, although a precise measurement of e/m is 
not possible. All the negative ions are corpuscular, and none of them 
can be formed by the separation of a molecule into oppositely charged f 
parts of molecular order of magnitude. In air the value of ejm for the 
positive ion is less than 740 and 500 in two experiments, which is in 
agreement with the view that the ions are atoms and molecules of 
oxygen and nitrogen, for which the values of ejm would be 612, 700, 
306, and 350, assuming unit charge. For hydrogen the numbers are 
much greater than for air, and a large proportion have values for e/m 
greater than 700. F. S. 

The Chemical Action of Penetrating Radium Rays. III. 
The Influence of the Penetrating Rays on Some Inorganic 
Compounds. Anton Kailan (Monatsh., 1912, 33, 1329 — 1359. 
Compare A., 1912, ii, 522). — Under the influence of the penetrating 
radium rays the following reactions have been observed. Ferric 
sulphate is reduced, the reduction being considerably increased in the 
presence of sucrose (compare Ross, A., 1906, ii, 512). The formation 
of hydrogen peroxide from water takes place both in acid, neutral and 
alkaline solutions, the amount formed being greatest with acidified and 
least with alkaline water. No difference is observed whether the 
vessel containing the water be coated with paraffin or not. 

In sulphuric acid solution, potassium bromide is decomposed with 
the liberation of bromine. The velocity of decomposition does not 
increase in direct proportion to the increase in concentration of the 
bromide or acid, since when the concentration of either the salt or the 
acid is increased ten-fold, the velocity of decomposition is only in- 
creased by about one-half. Under similar conditions, the rate of 
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liberation of bromine from solutions of potassium bromide is only 
about one-twentieth to one-hundredth of that of the liberation of 
iodine from solutions of potassium iodide (compare A., 1912, ii, 522), 
when the action of any hydrogen peroxide which may be formed is 
neglected. Any formation of hydrogen peroxide would lead to too 
great a difference in the observed rates of decomposition of solutions 
of potassium iodide and bromide. T. S. P. 

The Chemical Action of Penetrating Radium Rays. IV. 
The Influence of the Penetrating Rays on Some Organic 
Compounds and Reactions. Anton Kailan ( Monatsh ., 1912, 
33, 1361 — 1377).— The influence of the penetrating radium rays has 
been studied in the following cases : the catalytic action of hydro- 
chloric acid on the velocity of esterification of benzoic acid, either in 
absolute or aqueous alcoholic solution, is not affected, from which the 
conclusion may be drawn that there is also no effect on the dissocia- 
tion of alcoholic hydrochloric acid. 

The formation of acid from o-nitrobenzaldehyde is accelerated, 
both in alcoholic and benzene solution ; the increase in the rate 
of reaction with increasing concentration of the aldehyde is hardly 
appreciable. 

Neither in ethereal nor in alcoholic solution have 100 mg. of 
radium chloride any action on p-benzoquinone, nor is the light 
reaction accelerated. 

Solutions of oxalic acid are not affected at 25°, but the rate of 
inversion of unsterilised solutions of sucrose is accelerated, the accelera- 
tion increasing with increasing length of time of the experiment. 
Acid is formed by the action of the rays, and the extent of the 
inversion corresponds approximately with the amount of acid formed. 
The growth of mould in unsterilised sucrose solutions seems to be 
favoured by the action of the rays. T. S. P. 

Evidence that Sodium belongs to a Radioactive Series of 
Elements. F. C. Brown (Le Radium , 1912, 9, 352 — 355). — The 
term “radioactive element” is employed to include, not only elements 
undergoing atomic disintegration, but also the products of such 
disintegration, such as helium, and the attempt is made to show from 
geological evidence that sodium is a member of a radioactive series. 
The data derived from the quantities of lead and of helium in radio- 
active minerals give estimates of the age of these minerals greatly in 
excess of the estimate, between 6'5 and 10 x 10 7 years, derived from the 
quantity of sodium in the ocean. Accepting the higher estimate from 
radioactive data, the small quantity of sodium can be explained by 
supposing either that a parent of sodium exists in the earth, but not 
in the oceaD, or that the sodium in the ocean, in absence of its parent, 
is in process of diminution by disintegration. The hypothesis explains 
the fact that there is a great relative excess of chlorine over sodium 
in the ocean, whereas in the rivers the opposite is the case. lh» 
parent of sodium is to be sought among those elements more abundant 
in the earth than in ocean deposits. F. S. 
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Radioactivity of the Springs at Vichy and Other Places. 
A. Laborde and Adolphe Lepape (Compt, rend., 1912, 165, 
1202—1204. Compare Curie and Laborde, A., 1904, ii, 461 ; 1906, 
ii, 515). — The authors have measured the radioactivity of the waters 
and gases from eight springs at Vichy, and springs at several other 
sources, and have also determined the quantity of radium in the 
deposits and residues from evaporation of these waters, the results 
being tabulated. The deposits from a number of the springs were 
further examined for thorium, it being absent in four cases and in 
two cases present to the extent of Oil to 0 50%, or about one hundred 
times more that in the common rocks. W. G. 

The Action of the Silent Electric Discharge on a Mixture of 
Hydrogen and Titanium Tetrachloride. I. F. Bock and Ludwig 
Moser ( Afonatsh. f 1912, 33, 1407 — 1429). — Pure dry hydrogen is 
passed through titanium tetrachloride, and the gas, charged with the 
vapours, is submitted to the action of a silent electric discharge in 
a specially designed apparatus. At the ordinary temperature the 
walls of the apparatus became coated with a dark brown deposit, the 
reactions of which showed it to contain titanium trichloride, although 
it was not the pure substance, containing also some tetrachloride. In 
different experiments the composition of the deposit varied consider- 
ably, but on heating in a vacuum at 100° the tetrachloride could he 
distilled off, leaving the trichloride as a brown substance, in which 
the tetrachloride had been probably occluded. This brown substance 
is probably a labile, allotropic form of the ordinary violet titanium' 
trichloride, since it changes into the latter when heated at 150—200° 
in a vacuum. 

For experiments at temperatures above 200°, neither glass nor 
porcelain apparatus could be used, since the electric discharge pene- 
trated them. An apparatus was, however, designed in which the solid 
dielectric consisted of mica, which was wrapped in thin sheets round a 
glass tube. This could be used for temperatures between 200° and 
400°, but not higher; at these temperatures the pure anhydrous 
violet trichloride was obtained, the stable modification apparently 
having no tendency to occlude the tetrachloride. T, S. P. 

The Glow Discharge in Very Pure Gases. Georg Gehlhoff 
(Ber. Deut. phygikal. Ges. t 1912, 14, 960 — 969). — Experiments are 
described which show that the stratification of the positive glow which 
occurs in the passage of the discharge through nitrogen and the inert 
gases is dependent on the presence of traces of impurities. When 
these are removed, the positive glow is continuous. In the case of 
hydrogen, the formation of strata cannot, however, be eliminated by 
purification of the gas, and the phenomena would therefore appear to 
depend in the case of the pure gases on the electrical character of the 
gas molecules. 

The changes which occur in the discharge potential and in the 
cathode potential when a discharge is passed through a tube contain- 
ing potassium vapour have been fouud to be due to the purification of 
the residual gas by the alkali metal and to the covering of the cathode 
with a layer of metallic potassium. H. M. D. 
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An Attempt to Determine the Dielectric Cohesion of a 
Rare Gas, with Small Quantities of Material. Edmond Bout? 

(i C<mpt . rend., 1912, 166, 1207 — 1208. Compare A., 1911, ii, 458).— 
By slightly altering his apparatus, the author has been able to make 
measurements on 5 — 6 c.c. of gas instead of the 200 c.c. ordinarily 
required. The relation of the apparent value, B , so obtained to the 
true value, 6, for the dielectric cohesion is given by 2? « 11656+6, 
which calibration with helium, neon, and air shows to be applicable 
from 6-7 to 6 = 419. Provided that the volume of the gas is not too 
small and that the pressure is sufficiently great, the value, y, of the 
field capable of producing visible illumination ip the gas is a linear 
function of the pressure. The apparatus can be used in following the 
stages of purification of a rare gas. W. G. 

Electrical Resistance Measurements of Mixtures of Copper 
and Mercury. A. P. Schleicher (Zeitsch. EleJctrochem., 1912, 18, 
998 — 1000). — The alloys examined were made in the first series of 
experiments by threading a number of amalgamated copper wires 
through a long glass tube, the spaces between the wires being filled 
with mercury. In this way an alloy, in which the two components 
could be regarded as arranged like separate wires in close contact, was 
. imitated. The results show that for alloys in which the components 
are longitudinally arranged, the resistance is a linear function of the 
volume composition. In the second series the alloys were imitated by 
placing a number of short pieces (1 cm.) of amalgamated wire into the 
tube and filling the interstices with mercury. This arrangement 
represents a more or less fine-grained crystalline alloy. The results 
show that the relation between the volume composition and the con- 
ductivity in a linear one, but it is regarded as unlikely that such a 
relationship will hold for the resistance, J. F. S. 

Electrical Conductivity of Copper-Tin Alloys (a Cor- 
rection). R, LkdoUX ( Compt . rend., 1912, 165, 1249). — A correction 
of two temperature-coefficients for Cu-Sn alloys, the values of which, 
as given in a previous paper (compare A., 1912, ii, 727), were incorrect 

W. G. ' 

Variation of the Conductivity of Aluminium Anode 
Films with Temperature. G. E. Bairsto (Trans. Faraday Soc ., 
1912, 8, 232 — 252. Compare A., 1912, ii, 123). — Further experi- 
ments with aluminium anode films confirm the exponential law of 
variation of conductivity with temperature, i = At ad , the value of a 
being independent of the time of formation, the concentration of the 
electrolyte, and the nature of the cation, whilst A depends on these 
factors. The value of a varies with the anion, and serves as a measure of 
the equivalent of the anion. The conductivity of a film is about constant 
for voltages up to about one-half of the voltage of formation, and 
rapidly increases at higher voltages. At temperatures above 60°, the 
current-voltage curves have a maximum at a voltage below that of 
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formation. When log i is plotted against 6, the cooling curve lies above 
the heating curve, but becomes parallel with it. C. H. D. 

Relative Electrical Conductivity and Ionisation of Aqueous 
Solutions of Hydrogen Chloride between 18° and 81°. Joseph 
A. Muller (Butt. Soc. ckim ., 1912, [iv], 11, 1001—1006. Compare 
A., 1911, ii, 266). — The conductivity of aqueous solutions of hydrogen 
chloride has been determined at 18°, 51°, and 81°, the concentrations at 
the first temperature being accurately determined and those at the 
higher temperatures deduced from the coefficients of expansion of the 
solutions employed. In each case, a solution of maximum conductivity 
was observed, the molecular concentrations of which expressed with 
respect to the concentration of acid at 18° were respectively, £^ = 5-77 
at 18°, at 51°, and (7 18 = 5*98 at 81°, corresponding approxi- 

mately with 196 grams of hydrogen chloride in 100 grams of solution. 
The ionisation of aqueous solutions of hydrogen chloride was found to 
diminish rapidly with increasing concentration of acid, but, for a 
definite concentration, to vary but little with the temperature. 

H. W. 


Conductivity, Temperature-coefficients of Conductivity, 
and Dissociation of Certain Electrolytes in Aqueous Solution 
at 35°, 60°, and 65°. S. F. Howard and Harry C. Jones (Anusr. 
Cfiem. J., 1912, 45, 500 — 536). — In continuation of earlier work 
(Hosford and Jones, A., 1911, ii, 960 ; Winston and Jones, A., 1911, ^ 
ii, 961), conductivity measurements have been made at 35°, 50°, and 
65° of aqueous solutions of sodium ferrocyanide, potassium carbonate, 
potassium permanganate, dipotassium hydrogeu phosphate, potassium 
sodium sulphate, potassium chromium sulphate (violet and green), 
potassium nickel sulphate, ammonium chromium sulphate (violet and 
green), calcium bromide, calcium chromate, zinc nitrate, zinc acetate, 
lead chloride, lead acetate, nickel acetate, uranyl chloride, uranyl 
nitrate, uraDyl sulphate, uranyl acetate, hydrochloric acid, nitric acid, 
and sulphuric acid. The molecular conductivities, temperature- 
coefficients, and percentage dissociation are tabulated. 

Jones and MacKay (A., 1897, ii, 396) found that the conductivities 
for certain of the alums were not constant, but changed with time. 
This explains certain discrepancies between some of the results of the 
present investigation and those obtained in the earlier work. It has 
been found that the time factor for hydrolysis is greater for con- 
centrated than for dilute solutions, and that the temperature has but 
little effect on it. The observation that salts containing large amounts 
of water of crystallisation have large temperature -coefficients is con- 
firmed. In the case of salts which do Dot undergo hydrolysis, the 
temperature-coefficients increase with dilution. The violet forms of 
ammonium and potassium chrome alum have smaller conductivities 
than the green forms, but the difference becomes less at higher 
temperatures. In several instances, hydrolysis was observed ; di- 
potassium hydrogen phosphate had a time factor which extended over 
several days. With the exception of uranyl acetate and dipotassium 
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hydrogen phosphate, the percentage dissociation decreased with rise of 
temperature ; the phosphate acted normally after being left for four 
weeks. E. G. 

The Electrical Conductivity of Solutions in Methylamine 
and Ethylamine ; The Fluidity of Ammonia, Methylamine 
and Sulphur Dioxide, and the Fluidity of Certain Solutions 
in these Solvents. Fred F. Fitzgerald (/. Physical Chem. 
1912, 10, 621 — 661. Compare Franklin, A., 1911, ii, 1052). — The 
abnormal conductivity-dilution curves given by solutions in methyl- 
amine, ammonia, and liquid sulphur dioxide have been further investi- 
gated in conjunction with the viscosities and densities of the solvents 
and a number of their solutions. 

Solutions of silver nitrate and potassium iodide in methylamine at 
-33*5°, -15°, 0°, and +15° have a maximum of molecular con- 
ductivity at about normal concentration, followed by a minimum at 
NjiO, and then a progressive rise on further dilution. There is no 
evidence that the molecular conductivity tends to approach a maximum 
value at high dilutions as in the case of aqueous solutions of these 
substances. Some hitherto unpublished conductivity measurements 
by D. H. Hoagland on solutions of potassium iodide, lithium nitrate, 
lithium chloride, sodium nitrate, mercuric iodide, and m dinitrobenzene 
in methylamine are given. With the exception of the values given 
by m-dinitrobenzene his results are of the same general character. 

Solutions of silver nitrate, ethylammonimn chloride, and lithium 
chloride in ethylamine have a maximum of molecular conductivity at 
about normal strength, followed by an asymptotic diminution on 
dilution, but although the dilution was carried to NJ 100 in the case 
of silver nitrate the molecular conductivity showed no tendency to 
increase again. 

The temperature-coefficient of conductivity of solutions in methyl- 
amine and ethylamine changes sign on passing from concentrated 
to dilute solutions, as has already been observed with certain solutes 
in sulphur dioxide and ammonia. The solvent and ionising properties 
of the amines are related to those of ammonia as the properties of 
the alcohols to those of water. On ascending the homologous series 
of solvents the ionising power and the solvent action on metallic salts 
decreases, but the solvent action on carbon compounds increases. 

The densities and fluidities at 0° of solutions in methylamine and 
ammonia of potassium iodide, lithium chloride, sodium nitrate, silver 
nitrate, silver iodide, carbamide, sucrose, m-methoxybenzenesulphon- 
amide, 2 : 4-dinitroaniline, ammonium bromide, and copper nitrate were 
measured in a special form of Ostwald viscometer. The viscosities 
of these solutions decrease progressively on dilution, and the author 
does not attempt to trace any connexion between his conductivity 
and viscosity measurements. 

The viscosities, rj, of the pure solvents methylamine, ammonia, and 
sulphur dioxide were also measured. The values of the product 
i^Aqo , where A a is the molecular conductivity of potassium iodide 
at infinite dilution, fall between 0‘9 and IT with ammonia and sulphur 
dioxide, whereas with normal solvents Walden obtained the value 0'65. 
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Ammonia and sulphur dioxide must therefore be regarded as abnormal 
jn the same sense as water is abnormal. R. J. C. 

Electro-capillary Pulsation of a Mercury Meniscus. 
Alexander P. Roshdestwensey aod William C. McC. Lewis 
{Trans. Faraday Soc., 1912, 8, 220 — 231). — The most sensitive 
solution for use in a capillary electrometer is the ordinary sulphuric 
scid solution, but in the course of experiments with various electro- 
lytes it has been found that when mercuric cyanide is used regular 
pulsations of the mercury surface are observed within certain ranges 
of potential difference (above one volt, the mercury in the capillary 
being the cathode) and with concentrations of W/10 and upwards. 
The period is of the order of thirty seconds, suggesting that 
adsorption layers are built up and destroyed. C. H. D. 

The Peltier Effect and the Iron-Mercury Thermo-electric 
Couple. E. Oosterhuis (Arch. Neerland, 1912, [IIL4], 2, 7 — 38). — 
The magnitude of the Peltier effect at the surface of contact between 
iron and mercury has been measured by a calorimetric method at a 
series of temperatures extending from that of the room to 182°. 
Corresponding determinations were also made of the thermo-electric 
potential difference, F t the influence of temperature on which may be 
expressed by the equation : E.IO 7 — 169*53$ - 0 06336$ 2 - 0*000089 1 8< s . 
The Peltier effect, ir, representing the heat change due to the passage/ 
of one ampere for one second through the contact surface, increases 
from 116*44 x 10- 6 cal. at 18*5° to 151*1 x 10" 5 cal. at 182*3°. From 
the two series [of data it is found that the relationship ir = T.dE/dT 
is satisfied within the limits of experimental error. On the other 
hand, the equation <Tj -<r 2 = - T.dfiftjdT*, in which <r { and tr 2 represent 
the Thomson effects for the mercury and iron respectively, is quite 
inconsistent with the experimental data. From this it follows that 
the energy of the thermo-electric current cannot be accounted for on 
the basis of the energy changes corresponding with the Thomson and 
Peltier effects. H. M. D. 

Electro -chemical Behaviour of Tantalum. Georg von Hbvesy 
and Roland E. Slade (Zeitsch. Elektrochem 1912, 18, 1001 — 1002). — 
The potential differences between tantalum and a solution of tantalum 
pentafluoride (0*006 mol.) were measured both with passive tantalum 
and active tantalum. The values Ta (passive) | TaF 5 | = + 1*537 volt 
and Ta (active) | TaF 5 | = +0*165 volt, were obtained (11 = 0). 

The authors arrive at the conclusions, that in its most passive 
condition tantalum has a nobler potential than silver of about 1 volt, 
whilst active tantalum has a potential close to that of copper. 

J. F. S. 

New Fuel Batteries. Emil Baur and H. Ehrenberg (Zeitsch. 
Elektrochem ., 1912, 18, 1002—1011. Compare A., 1910, ii, 573, 574). 
— Several new fuel batteries have been investigated with respect to 
their E.M.F., current output, internal resistance, and polarisation. 
The batteries are constructed in porcelain U -tubes embedded in 
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magnesia and heated by an alternating current. The cells all consist 
of an oxygen electrode, maintained by leading oxygen or air con- 
tinuously into molten silver. The fuel electrodes consist of carbon 
rods, or metal tubes (iron, nickel, platinum, or copper), into which 
hydrogen or carbon monoxide is continuously led. The electrodes dip 
into molten electrolytes, which in the various cases are : potassium 
carbonate, sodium carbonate, and mixtures of the two, also potassium 
metasilicate, cryolite and alumina, and borax. 

The cell C | NaKSi0 3 + KF | 0 2 ,Ag has an E.M.F. of 1*11 volt, 
which is raised to 1*24 volt by leading hydrogen into the carbon 
compartment of the cell ; the internal resistance is approximately one 
ohm, and the cell is polarised to the extent of about 20% when 
furnishing a current of 500 amperes per sq. metre of carbon surface. 
The hydrogen cells H 2 | Na 2 B 4 0 7 | 0 2 ,Ag gave at 1000° different 
values for the E.M.F., depending on the nature of the tube through 
which the gas diffused ; a copper tube gave 0*84 volt ; an iron tube, 
1 *007 volt; nickel tube, 0*93 volt. Incidentally it is shown that 
30 litres of hydrogen diffuse through 1 sq, metre of iron in one hour 
at 1000°, and 69 litres through nickel under the same conditions. 
The carbon monoxide cells CO | Na 2 B 4 0 7 | 0 2 ,Ag at 1000° gave with^a 
platinum tube for the intake of the gas an E.M.F. of 0’61 volt, with 
a copper tube, 0*65 volt, and a nickel tube, 0 80 volt. 

The carbon cells were investigated on the large scale, since it was 
decided that the polarisation was due to the relatively small quantity 
of silver and, consequently, lack of oxygen for the process. The 
following results are given : Cell C | Na 2 B 4 0 7 | 0 2 ,Ag at 1000° had 
an internal resistance of 0’5 ohm, of which 0‘28 ohm is due to the 
carbon rod and the nickel wiro connected to the silver. The E.M.F. 
on open circuit is 1’002 volt. A series of E.M.F. values for differeut 
outputs of current is given. The cell 

C | 14%A1 2 0 8 + 86%Ne 3 AlF fi | 0 2 ,Ag _ 
at 1000° has an internal resistance of 0 - 29 ohm, of which 0'2 ohm is 
due to the electrolyte ; the E.M.F. on open circuit is 0'73 volt. The 
cell C | Na 2 CO a | 0 2 ,Ag at 1000° has internal resistance, 0*165 ohm; 
E.M.F. on open circuit, 0*92 volt. The cell 

C | 90%K 2 SiO 3 + 10%KF | 0 2 ,Ag 

has internal resistance 0'46 ohm; E.M.F. 10 volt on open circuit. 
The whole of the large cells were free from polarisation after several 
hours' working at a comparatively large current output. Calculations 
are given to show that the observed E.M.F. values approach very 
nearly to those theoretically possible. J. F. S. 

Self-induction in Concentration Cells. Charles M. van 
Deventer (fikem. Wetkblad , 1912, 9, 973. Compare A., 1911, 
ii, 693). — A further contribution to the author's theory of the “leak- 
ing insulator," in which he deals with a private communication from 
J. J. van Laar. A. J. W. 

The Elimination of Potential due to Liquid Contact. II. 
A Simple Equation for the Calculation of the Diffusion 
Potential. Alexander C. Cumming (Trans, Faraday Soc., 1912, 8, 
86—93. Compare A., 1908, ii, 253). — A modification of Henderson’s 
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equation for the diffusion potential (A., 1907, ii, 426 ; 1908, ii, 665) 
is proposed, applicable in special cases, but it is not possible to simplify 
the equation in the same way when the anion and the cation of any 
salt in the system have different valencies. The mobilities of the ions 
a re taken at the experimental concentrations instead of, as in the 
original equation, at infinite dilution. The only data required are the 
conductivities and the migration ratios. The equation is tested by 
comparison with experimental results. C. H. D. 

New Experiments on the Super- tension of Hydrogen. 
Alfred Thiel and E. Brecninq (Chttm. Zenlr., 1912, ii, 1894 ; from 
Festschr. med. naturwm. Ges.> 1912, 148 — 159). — By an elaboration of 
Caspari's method for the estimation of super- tension (A., 1900, ii, 7), 
the following values for hydrogen have been obtained. On blank 
platinum, 0*06 — 0*08; on platinised platinum, 0 0000 ± 0 0001 ; on 
gold, 0 0165 ±0*0005; silver, 0-097 ±0*002 ; nickel, 0*1375 ± 0-0005 ; 
copper, 0*1365 + 0*0005 ; palladium, 0*0000 + 0*0001, J. C. W. 

The Polyiodides. II. Periodic Phenomena in the Electro- 
lysis of Solutions of the Alkali Iodides. .Robert Kkemann and 
R. Schoulz ( Monat8h ., 1912, 33, 1291— 1304).— Kiister (A., 1905, 
ii, 698) has observed periodic phenomena during the electrolysis of 
solutions of sodium sulphide, and explained them by the formation of 
insulating deposits of sulphur on the anode, which are dissolved/ 
off again when the current strength is low, with the formation of poly- 
sulphides ; the current strength again rises, depositing sulphur, and so 
on. If such an explanation is corroct, similar phenomena should 
be observed during the electrolysis of solutions of the alkali iodides, 
iodine being temporarily deposited on the anode and then dissolved 
with the formation of polyiodides. 

Using a registering apparatus similar to that employed by Kiister, 
it was found that solutions of caesium and rubidium ^iodides gave 
sometimes regular and sometimes irregular periods of the current 
intensity ; with potassium iodide very small periods were observed, 
whilst sodium and lithium iodides gave no periods. With solutions of 
ammonium iodide, it is doubtful whether periodicity occurs. 

The tendency of the alkali iodides to form polyiodides decreases in 
the order : csesium, rubidium, ammonium, potassium, and lithium or 
sodium (Abcgg and Hamburger, A., 1906, ii, 747), which is in 
accordance with the above observations. T. S. P, 

Electrolysis in Liquefied Sulphur Dioxide. Lancelot S. 
Bagsteb and Bertram D. Steele [Trans. Faraday Soc., 1912, 8, 
51—67). — The sulphur dioxide is dried by distillation through a long 
column of phosphoric oxide. When potassium or sodium iodide i8 
electrolysed in this solvent, sulphur is always deposited on the cathode, 
and potassium or sodium sulphite is also formed in its neighbourhood, 
corresponding with the formation of a hydroxide at the cathode in 
aqueous solutions. Gas i3 not evolved in the absence of moisture. 

When a solution of tetramethylammonium iodide in sulphur dioxide 
ia electrolysed at - 35° in a vacuum, a dark red solution is formed at 
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the cathode. A special form of apparatus is used for the purpose of 
examining the cathode and anode solutions separately. The dark 
liquid contains tetramethylammonium sulphite, together with an 
unstable reducing substance, the nature of which is unknown. When 
a zinc anode is used, mixing the cathode and anode solutions gives a 
yellow precipitate of zinc tetramethylammonium sulphite, 
Zn,(NMe 4 ) 2 {S0 3 ) 4 . 

Solutions of hydrogen bromide in sulphur dioxide do not conduct, 
but conductivity is produced by the addition of water, only a little of 
which dissolves, the remainder failing to the bottom as a hydrate of 
hydrogen bromide. The conductivity is attributed to the formation 
of an oxonium compound. Hydrogen sulphide does not form a 
corresponding conducting solution. Experiments have been made in 
which substances capable of forming oxonium compounds with hydrogen 
bromide, such as ether and dimethylpyrone, are added to the solution, 
the results indicating that the compound is in most cases slowly 
formed. The electrode potentials of several metals when immersed in 
saturated solutions of their salts in sulphur dioxide have also been 
measured, lead, zinc, and cadmium salts being sufficiently soluble for 
the purpose. C. H. D. 

The Thermo-electric Properties of the System Iron-Nickel- 
Carbon. Eugene L. Dufuy ai)d A. Porteyin (Compt. rend., 1912, 
165, 1082 — 1085. Compare Steinmann, A., 1900, ii, 523, 524). —The 
thermo-electric power of a number of nickel steels, annealed or 
tempered, has been measured between —78' 5° and 0°, and between 0° 
and 100°, by Broniewski’s method (compare A., 1912, ii, 258). Curves 
are given showing the variation of the E.M.F. with the percentage of 
nickel in the steel, and they exhibit a marked minimum corresponding 
to the change martensite — > austenite. This variation in thermo- 
electric power with nickel content could serve as a control for the 
chemical analysis. W. G, 

Electric Furnace for Experiments in a Vacuum at Tempera- 
tures up to 1500°. Poland E. Slade (Proc. Roy . Soc., 1912, A, 87, 
519 — 524).— The furnace consists essentially of a platinum tube, 
2 cm. diameter, 17 - 5 cm. long, and with walls 1 mm. thick, each end of 
the tube being mounted in a water-cooled brass terminal. The tube 
is heated by the current from an accumulator battery of twelve cells 
arranged in six parallel sets of two, the furnace requiring about 350 
amperes at 3 volts to raise the temperature to about 1400°. It is 
found that the temperature can easily be kept constant within 1° for 
several hours at any desired temperature up to 1500°. 

In order to permit of the exhaustion of the strongly heated platinum 
tube, the furnace and its fittings are placed in an enclosure, the 
pressure in which can be adjusted so as to be nearly the same as that 
inside the furnace tube. H. M. D. 

The Hall Effect in Metals at Low Temperatures and the 
Theory of Magnetism from the Point of View of the Theory 
of Quanta. Hans Alterthum (Ann. Physik, 1912, [iv], 39, 
933 — 960). — The influence of temperature on the Hall effect has 
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been investigated for a number of metals at temperatures varying 
from the ordinary temperature to that of liquid hydrogen. The effect 
of temperature varies according to the nature of the metal, maxima 
being exhibited by the curves representing the behaviour of copper, 
cadmium, antimony, and gold, minima by the curves for aluminium 
and platinum, whilst in the case of iron and nickel the Hall effect 
diminishes with fall of temperature to 83° abs., and then remains 
constant down to 20° abs. 

These differences indicate that the Hall effect is very complex in 
character, and that it cannot be explained solely on the basis of the 
action of the magnetic field on the motion of the free electrons. The 
assumption that the Hall effect is dependent on the diamagnetic 
character of the metal is found to be at variance with some of 
the observations recorded. In the case of the ferromagnetic metals 
there also appears to be no essential connexion between the Hall effect 
and the internal magnetic fields. 

It is further shown that the occurrence of the Hall effect in liquid 
metals is very improbable. H. M. D. 

Magnetisation of Water and Oxygen. Pierre Weiss and 
Auguste Piccard (Compt. rend., 1912, 155, 1234— 1237).— The 
coefficient of magnetisation of water has been obtained by measuring 
the attraction or repulsion produced by a specially constructed electro- 
magnet on a quartz tube, suspended from a delicate balance and filled / 
in turn with hydrogen, water, and A solution of manganese chloride. 
The value obtained for the coefficient of magnetisation for unit mass 
of water was x= — 0’7209 x 10~ 8 at 20° with a temperature-coefficient 
+ 0*00013 in the neighbourhood of 20°. The value for oxygen was 
obtained by measuring the alteration in level of water successively 
under hydrogen and oxygen, and found to be x- +1*0568 x 10 - * at 
20° for unit mass. W. G. 

The Magnetic Properties of Alloys. Sir Robert Hadfield, 
Edward Colver-Glauert, Siegfried Hilpert, Pierre Weiss, H. 
Kamerlingh Onnes, Edgar Wedekind, Friedrich Heusler, E. 
Take, Alexander D. Ross, and Theodor Dieckmann (Trans. Faraday 
Soc., 1912, 8, 94 — 210). — A series of papers on the general question 
of magnetic alloys, mainly summarising work previously published 
(compare following abstracts). C. H. D. 

Magnetic Properties of Iron-Carbon and Iron-Silicon Alloys. 
Ernst Gumlich and Paul Goerens (Tram. Faraday Soc., 1912, 8, 

98 — 114). — -The same percentage of carbon in the form of free 
cemeutite diminishes the electrical conductivity of iroD less than when 
present as pearlite, and also produces much less -magnetic hardening. 

In hardened steels, the saturation value diminishes regularly with 
increasing carbon. In the higher carbon alloys, therefore, the coercive 
force increases with increasing quenching temperature. 

The improvement of the magnetic qualities of iron by small 
quantities of silicon is unexplained. With 3 or 4% of silicon, pearlite 
is decomposed into ferrite and temper-carbon, and, even with rapid 

VOL. CIV. ii. 2 
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cooliug, the formation of the solid solution of carbon in iron is 
prevented. C. H. D. 

The Magnetic Properties of Special Steels at Low Tem- 
peratures. James G. Gray and Alexander D. Ross (Trans. Faraday 
Soc., 1912,8, 115 — 133). — Specimens of steels containing chromium 
silicon, phosphorus, or tungsten in addition to carbon have been 
examined magnetically at the ordinary temperature and at - 190° 
after annealing and also after quenching from 450° and 900°. Coolino 
to - 190° usually lowers the permeability for low values of the 
magnetising force and raises it for high values, so that the magnetisa- 
tion curves at 15° and - 190° cross. The crossing point moves to 
higher values of the field strength with increasing carbon, or with the 
increase of any other added element. This holds good for quenched 
as well as for annealed specimens. ' C. H. D. 

The Heusler Alloys. A. A. Knowlton and O. C. Clifford 
(Trane. FaraAay Soc., 1912, 8, 195—206). — A description of the 
magnetic properties of nine different ternary alloys of copper, man- 
ganese, and aluminium under different conditions of thermal treat- 
ment. It is not yet known under what condition the alloy of 
maximum magnetisation may be obtained. The hypothesis preferred 
is that which regards the magnet units in Heusler alloys as complex 
molecular groups containing at least two different kinds of crystal 
molecules. C. H. D. 

Magnetic Susceptibility of Ferric Salts. Rudolf H. Weber 
(Clum. Zentr., 1912, ii, 695—696 ; from Silsber. naturf. Gee. Rostock, 
1912, [ii], 4. Compare A ., 1906, ii, 331). — For comparison a solution of 
manganese sulphate (0 10273 gram, perc.c., D 20 1-0944) was used, The 
ferric sulphate used had the formula Fe 2 (SO ( ) 3 ; its solutions contain- 
ing a few drops of sulphuric acid gave lower figures for atomic 
magnetic susceptibility than those previously recorded (Liebknecbt and 
Wills, A., 1900, ii, 187). Addition of sulphuric acid raised the magnetic 
susceptibility, as did also gradual dilution. The lowest and highest 
values found for x were 0'7521 and 1'008. The addition of 1—2% 
by volume of sulphuric acid raised the value in one case from 0-8673 
to 0 94] 5, and further addition of hydrogen peroxide produced no 
effect. A solution having the mimimal value 0-7521 gave 0-9353 on 
addition of 1 — 2% sulphuric acid with hydrogen peroxide. The 
addition of this small amount of sulphuric acid changed the colour 
from brown to yellow, T. A. H. 

Specific Heat of Substances at Low Temperatures. Jacques 
Duclaux (CompL rend.., 1912, 155, 1015 — 1016). — A theoretical paper 
in which the author discusses the hypothesis that the diminution of 
specific heat of the elements at low temperatures, which is very rapid 
at - 200°, is due to the fact that the elements undergo polymerisation 
at these temperatures. yj. G, 

The Dissociation Pressure and Melting Points of the System 
Copper-Cuprous Oxide. Roland E. Slade and F, D. Fakkoiy 
(Proc. Roy. Soc., 1912, A, 87, 524 — 534).— The investigation of the 
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melting-point diagram for mixtures of copper and cuprous oxide has 
shown that two liquid layers are formed at temperatures above 1195°. 
At this temperature, the co-existing liquids contain respectively 20*2% 
and 94r‘54% of cuprous oxide. From analyses of the two layers 
obtained by quenching mixtures heated to higher temperatures, it 
appears that the composition changes only to a small extent with rise 
of temperature. The actual change observed is in the direction of an 
increase in the mutual miscibility of the two layers. 

With the aid of the tube furnace described previously (this vol., ii, 16), 
the authors have measured the equilibrium pressures determining the 
co-existeDce of the three phases— liquid 1, liquid 2, and gas. The 
values recorded are 4 mm. at 1205°, 10 mm. at 1240°, 12 mm. at 
1260°, and 25 mm. at 1324°. From the data at 1205° and 1260°, the 
heat of dissociation is calculated to be - 90060 cal., and from the data 
at 1260° and 1324°, -55890 cal. From these numbers it is obvious 
that the heat of dissociation varies with the temperature, a result which 
is to be expected in view of the change in composition of the two 
liquid phases. H. M. D. 

Cryoscopic Determinations in Iodine. Ernest Beckmann 
(Zeitsch. anorg. Chem ., 1912, 77, 200— 208).— The material to be 
added is compressed bo form tablets, either alone or with iodine. The 
constant found is 210, the value 253*5 (Timmermans, A., 1906, ii, 
429) being too high. The theoretical value is found to be 201 4.^ 
The following molecular formulae are found : Snl 4 , SbT 6 , Asl 5 , Hgl 2 , 
Al 2 I fl . Potassium iodide has a normal molecular weight in dilute 
solution, but polymerises at higher concentrations. Caesium, sodium, 
and lithium iodides are polymerised at all concentrations. 

C. H. D. 

Polymorphism. Efisio Mameli and Anna Mannessier (GazzBtta 
1912, 42, ii, 566 — 582. Compare Mameli, A., 1910, ii, 182). — The 
authors have determined the cryoscopic constants of the a- and 
j8- modifications of chloroacetic acid, using naphthalene, cyclohexanone, 
o-nitrobenzoic acid, butyric acid, propionic acid, p-xylene, ro-cresol, 
safrole and acetic acid, and find them to be identical within the limits 
of experimental error (the means being K a 52*41, Kp 51*67). Hence 
both have the value which, according to van’t Hoff's formula, should 
belong to the a-form only. 

The molecular weights of water, phosphoryl chloride, aniline, 
pyridine, and quinoline dissolved in the /3-form have also been deter- 
mined, the results being similar to those obtained with the a-form 
( loc . cit,). R. V. S, 

Cryoscopic Researches. Emile Baud (Bull. Soc. chim., 1912, [iv], 
11, 945 — 950). — The formula given by Luginin and Dupont (A., 1912, 
ii, 1040) implies that in paracetaldehyde the lowering of freezing point 
due to the solution of a second substance is proportional to the 
molecular concentration. This is only true for certain solvents within 
certain limits of concentration, and a study of mixtures of (a) 
toluene and ethylene dibromide and ( b ) toluene and bromoform shows 

2—2 
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that the formula given by Baud and Gay (A., 1910, ii, 689) agrees 
better with the experimental results and is more generally applicable. 
Where heat changes occur on admixture, the heat of dilution must be 
taken into account, and for such cases an equation has been given 
already (A., 1912, ii, 233). Such cases are illustrated in this 
paper by curves for mixtures of acetic acid with (a) benzene and (6) 
ethylene dibromide. T. A, H. 

Thermal Constants of Camphor. Jouniaux (Bull. Soe. ckim., 
1912, [iv], 11, 993 — - 1001). — • The author finds that the value, 500, 
previously adopted for the cryoscopic constant of camphor is slightly 
too high, and prefers the figure 495. From this, he deduces the value 
8'24 cal. for the latent heat of fusion of camphor, whilst from con- 
siderations of the vapour tension of camphor at various temperatures, 
the number 8*23 cal. is obtained. Further, by the application of 
Trouton’s formula, the latent heat of vaporisation is calculated to be 
93 47 cal. This value is confirmed by two serieaof calculations, the 
one based on the vapour tension of liquid camphor, the other on the 
density of camphor vapour (compare Yanstone, T., 1910, 97, 4). From 
the number so obtained, the ebullioseopic constant is calculated to be 
49*7 by use of van't Hoff’s formula, and confirmation of this value is 
deduced from Vanstone’s experiments (loc. cit.) on the vapour tension 
of camphor and borneol and of the solid solution of these two 
substances. H. W. 

Ebullioscopy of Iodine. Ernst Beckmann (Zeilsck. anorg. Chm., 
1912, 77, 275— 281).— Ebullioseopic determinations maybe made with 
liquid iodine by using a jacket of boiling aniline. Mixed platinum and 
silver beads are used in the inner vessel, silver beads alone becoming 
cemented by a layer of silver iodide. The mean ebullioseopic constant 
of iodine (b. p. 184°) is 105. Tifi, antimony, and bismuth dissolve in 
the monatomic form, whilst aluminium and iron dissolve as A1 2 T 6 and 
Fe 2 I 6 , whereas all other solutions indicate a molecule Fel 8 . Alkali 
iodides give values which are more nearly normal than in the cryos- 
copic tests (this vol,, ii, 19), but a tendency to give high values is still 
observed, especially in sodium and lithium iodides. C. H. D. 

Vapour- Pressure of Concentrated Aqueous Solutions. 
Edgar P. Perman and Tudor W. Price ( Trans. Faraday Soc., 1912, 
8, 68 — 85). — The vapour pressure of concentrated aqueous solutions of 
carbamide, glycerol, sucrose, raffinose, potassium chloride, and calcium 
chloride has been determined over a range of concentration at tempera- 
tures of 70° and 90°. The air-current method (Proc. Roy . Soc,, A, 72) 
is employed. The lowering of the vapour pressure is proportional to 
the concentration, except at very high concentrations. Babo’s law 
holds good in many cases. Hydration is found to be a function of the 
concentration. C. H. D. 

Triple Point of Methane. C. A. Crommelin (Proc. K. Akad. 
Wetmsch. Amsterdam, 1912, 15, 666). — The temperature and pressure 
at which solid, liquid, and gaseous methane co-exist have been found to 
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be “18315° and 7*0 cm. of mercury. A previous determination by 
Olszewski gave - 185 '8° and 8*0 cm. H. M. D. 

The Critical Coefficient and the Molecular Weight of 
Substances at the Critical Point. A. Boutaric ( Compt . rend., 
1912, 156, 1080 — 1082). — A mathematical paper in which the author 
discusses the relationship between the critical coefficient and the 
molecular weight of a substance. Taking the value 6/v= 1*20 as a 
mean of thirty determinations, where b is the constant in van der 
Waals’ equation and v the molecular volume at the boiling point, he 
shows that if the value rises above 1*2, the substance must be con- 
sidered as polymerised at its critical point. This is the case for water, 
alcohol, and thiophen. W. G. 

The Limit of Formation of Endothermic Compounds at 
Very High Temperatures. Emil Briner {Compt. rend., 1912, 155, 
1149 — 1151). — A theoretical paper in which the author, taking the 
values for the heat of formation of molecules from atoms as found for 
various elements by different observers, shows that compounds said to 
be endothermic will become exothermic at temperatures sufficiently 
elevated, and their concentration will reach a maximum and then 
diminish with further rise in temperature. Taking the case of nitric 
oxide and applying van’t Hoff’s equation : {dlnK^)j{dT) =* - QJ{RT i ), 
he shows that, when the temperature is sufficiently high for the 
molecules of nitrogen and oxygen to b8 completely dissociated, th6n 
the concentration of the nitric oxide will diminish with rise in 
temperature. W. G. 

The Behaviour of Iodine and Sulphur at Extremely High 
Temperatures, from Explosion Experiments. Niels Bjerrum 
(Zeitsch, physihal. Chem 1912, 81, 281 — 297). — The vapours of iodine 
and sulphur were investigated at temperatures between 3404° and 
2299°. The experiments were conducted by mixing hydrogen iodide 
aod hydrogen sulphide respectively with known araouuts of electro- 
lytic gas and exploding the mixture in a steel bomb of about 10 litres 
capacity. The maximum pressure generated by the explosion was 
determined by the displacement of a steel membrane, which was 
photographically recorded. Very full working details of the 
apparatus are given in the paper, and from the experiment with 
hydrogen iodide it is shown that the heat of formation of the 
molecule I 2 from its atoms is 35700 calories at temperatures in the 
region of 3000°, as compared with 34340 calories obtained by 
Boden stein and Starck at 1000° (A,, 1911, ii, 20). The atomic heat 
of iodine vapour is found to be slightly less than 3 at 3000°, the 
mean value obtained from many experiments and corrections, intro- 
duced for reasons given, is 3*1 ± 0*3 between 0°and 3000°. This value, 
being so near to the theoretical figure for monatomic gases, is held 
to show that, even at such high temperatures, the gaseous molecules 
have only translational energy, and no rotational energy as might 
have been expected for such a heavy atom as iodine. A series of 
results for sulphur is recorded, but it was found impossible to deduce 
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any trustworthy figures from them, since it is shown that at high 
temperatures a reaction occurs between sulphur vapour and water 
with the formation of sulphur dioxide. J. F. 8. 

Heat of Formation of Some Organic Fluorine Com- 
pounds. IV. Fe£debic Swabts (Bull. Acad, roy. Belg. } 1912 
481 — 523). — A study of the heat of combustion of various fluorinated 
phenols, anilines, and aromatic nitro-compounds with a view to 
determining the influence of these groups on the variation of the 
internal energy of a compound produced by the replacement of 
hydrogen by fluorine. Owing to the difficulty of preparing o-fluoro- 
derivatives in any quantity, a complete study of the effect of position 
isomerism was not possible. The increase in heat of formation 
caused by the replacement by fluorine of one atom of hydrogen in 
benzene is 14 calories (compare A., 1907, ii, 9 ; 1908, ii, 354). The 
presence of a nitro-group has a depressing effect reducing this value 
to 8 to 9 calories. The introduction of a second Ditro-group meta to 
the first still further reduces the figure to 7'2 calories, whereas 
m-dinitrobenzene shows an increase of 0‘8 calorie over nitrobenzene, 
the fluorine being absent. The presence of an hydroxyl group causes 
an increase in this figure, the heat of formation of m-fluorophenol 
exceeding that of phenol by 23 calories, this being the value previously 
obtained with aliphatic hydrocarbons ( loc . cit.). In the case of the 
phenols it was possible to study the effect of the position of the 
-OH group relative to the fluorine atom. The meta-derivative shows 
the highest increase, the para- being second, whilst in the ortho- 
position the -OH group has no effect whatever on the increase in the 
beat of formation. The replacement of the hydroxyl hydrogen by 
ethyl diminishes by 3 calories the increment value due to the 
-OH group in the meta- and para-isomerides. 

In the case of the substituted anilines, the amino-group causes a 
rise in the increased value of the heat of formation, the meta- 
isomeride again giving a higher value than the para, This difference, 
however, practically disappears in the. case of the acetanilides. 

A few tri-substituted benzene derivatives have also been examined, 
but no very definite conclusions could be drawn from the results, 
except that the nitro-group, in the ortho-position to the fluorine, still 
exerts a strong depressing effect on the heat of formation. Two 
aliphatic nitro-compounds were also examined, and a similar lowering 
in the heat of formation due to the nitro-group was proved in 
both cases. 

Full numerical data are tabulated. A description of the pre- 
paration and properties of a number of new fluoro-compounds, used for 
this work but not as yet described, will shortly be published in a 
separate communication. W. G. 

Thermochemical Researches on Solution. Nicolas 
Kolosovski (Bull. Acad. roy. Belg., 1912, 591 — 609*). — The author 
gives a brief resume of the various theories of solution, and then 
proceeds to a thermochemical examination of the problem by deter- 
mining the heat of solution of sodium chloride in aqueous solutions of 

* and J. Suss. Phys. Chem. Soc., 1912, 44s 1659—1674. 
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alcohol, this solvent being his example of a binary mixture. The 
measurements were made in a Berthelob calorimeter, the alcohol used 
being purified by treatment with calcium oxide and potassium 
permanganate, followed by distillation. The sodium chloride was 
recryfrtallised, carefully dried, and introduced in a small silvered 
copper vessel. Measurements were made with mixtures of alcohol 
and water varying from 0 to 200 molecules of alcohol per 200 molecules 
of water, and a maximum absorption of heat was found for the solution 
containing about 33% alcohol. This value coincides approximately 
with that obtained by Dupre and Page (compare Phil. Trans., 1861, 
151, 591) by the maximum heat of solution of alcohol in water. The 
author considers that his results support the theory of stable hydrates 
in solution. W. G. 

Heat of Vaporisation of the Metals. Arthur Wehnelt and 
Chk. Musceleanu (Ber. Dent. physikal. Ges ., 1912, 14, 1032 — 1034). — 
A strong current is passed through a discharge tube provided with a 
platinum cathode coated with calcium oxide and an anode of the metal 
the heat of vaporisation of which is to be determined. The current 
strength, anode fall of potential, time during which the current is 
passed, and the loss in weight of the anode are measured. From 
these data it is shown that the heat of vaporisation of the anode metal 
cau be calculated. In this way the following values have been 
obtained: mercury, 63*6 j cadmium, 1810 j zinc, 365‘8 ; magnesium, 
1700*0, and bismuth, 161*5. H. M. D. 

i 

Free Energy of Organic Compounds. I. Reversible 
Synthesis of Carbamide and of Ammonium Cyanate. 
Gilbert N. Lewis and George II. Burrows (J. Amer. Chem. Soc ., 
1912, 34, 1515—1529). — It is pointed out that a reaction is only 
possible thermodynamically when the total free energy of the products 
is less than that of the reacting substauces, and that true equilibrium 
only exists when the difference of free energy between the factors and 
the products is zero. The free energy affords the only true measure 
of chemical affinity, and when the free energies of all the substances 
involved in a reaction are known, it will be possible to predict the 
direction and extent of the reaction. It is therefore desirable that the 
free energy of important compounds should be known with direct 
reference to the elements of which they are composed. In order to 
obtain the free energy of an organic compound, it is necessary that 
the compound should be synthesised from its elements by a series of 
processes in each of which a true equilibrium is investigated. In the 
present paper, an account is given of a study of the synthesis of 
carbamide and ammonium cyanate from ammonia, carbon dioxide, and 
water, the free energy for these three substances having already been 
determined. 

A study of the equilibrium between carbamide, carbon dioxide, 
ammonia, and water was made by heating aqueous solutions of 
carbamide in sealed tubes at 132°, 111 0 , and 77°, and afterwards 
analysing the contents of the tubes. Similar experiments were made 
with solutions of ammonium carbamate. The free energy change of 
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the reaction 2NH a + CO 2 = C0(NH 2 ) 2 + H 2 O being zero at equilibrium 
it follows that if the free energies of ammonia, carbon dioxide, and 
water in this mixture are known, that of carbamide is also known 
It was necessary therefore to determine the relations between the free 
energies of these substances in the equilibrium mixture and their free 
energies under normal conditions. This was effected by determining 
the vapour pressure of water, carbon dioxide, and ammonia above the 
equilibrium mixture ; from the data so obtained the free energy 0 f 
carbamide in that mixture could be calculated. The activity of 
carbamide in the equilibrium mixture was then ascertained in relation 
to that of solid carbamide by determining the distribution of carbamide 
between the equilibrium mixture and ethyl acetate. From the results 
obtained it is shown that for C0 2 (gas) + 2NH 8 (gas) = CO(NH 2 )„(solid) + 
H 2 0 (liquid) :AF= -1772. 

The relative activity of carbamide in the solid state and in dilute 
aqueous solution was next determined in an indirect way by means of 
a study of the vapour pressure of water at 25° over various aqueous 
solutions of carbamide, and it was found that for CO(NH 2 ) 2 (8olid) = 
CO(NH 2 ) 2 (molal) : A F= - 1562. This when combined with the 
previous equation gives C0 2 (gas) + 2NH a (gas) = CO(NH 2 ) 2 (molal) + 
H 2 0(liquid] i: Ai?= - 3334. 

The equilibrium between carbamide and ammonium cyanate in 
dilute aqueous solution has been determined by Walker and Hambly 
(T., 1895, 67, 746), Walker and Kay (T., 1897, 71, 507), and Fawsitt 
(A., 1903, ii, 15). From their results and the value of the heat of the 
reaction, CO(NH 2 ) 2 = NH 4 ‘ + CNO', recorded by Walker (A., 1903, 
ii, 136), it is found that for CO(NH 2 ) 2 (molal) = NH 4 ‘(molal) + 
CNO~(molal) + H 2 0(liquid) : AA , = 2766. This constant enables the 
free energy of formation of hydrogen cyanide to be calculated. 

E. G. 

New Forms of Whirling Gaseous Combustion and Their 
Analogy with the Appearance of Certain Astronomical 
Phenomena. Jean Meunier (Compt. rend., 1912, 165, 1243 — 1246). 
— A further study of the “spiral flame" (compare A., 1912, ii, 432). 
By increasing the pressure on the gas supplying the wide flame to 
one-tenth of that supplying the jet, a different result is obtained, 
the narrow flame being bent back, and new phenomena appear. 
Diagrams are given showing the result, and a further analogy is drawn 
between these phenomena and star formation. W. G. 

Polymerisation of Liquids and a General Method for Deter 
mining its Relative Value. Madison M. Garver (J. Physical Ghm 
1912, 16, 669—678. Compare A., 1912, ii,* 830). — The total pressure 
on a liquid (internal and external) is balanced by a kinetic pressure 
equal to that the liquid would exert if it were a perfect gas at the 
same temperature and density. This equilibrium is maintained by 
reason of the fact that the degree of polymerisation of the liquid is a 
function of the temperature and density, and thus polymerisation acts 
as a : stabiliser to the system, that is to say, a “source and sink” of 
beat energy. 
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If E is the beat of polymerisation per gram of a vapour with 
molecular weight m, Em is the heat of polymerisation per gram-molecule 
and is proportional to n, the number of molecules polymerised per gram- 
molecule on liquefaction, that is, Em - Kn. The author assumes that 
K has the same value for all vapours at the same temperature and 
writes E l m l fH i m i“ n il n v w ^ ere m i an d w 2 are the molecular weights 
of the vapours of two different substances. It follows simply that 
E^mJE^n i =x i (x l --l)/x l (x i -l) t where x } and x 2 are the respective 
polymerisation factors of the two liquids. 

Hence, knowing the amount of polymerisation which occurs in any 
one substance on passing from the gaseous to the liquid state, it is 
possible to calculate the amount of polymerisation of any other liquid 
at the same temperature from the relative values of H and m. If the 
absolute degree of polymerisation of the liquid is required, the value 
x must be multiplied by the polymerisation coefficient of the vapour. 

The author calculates the values of x for water between 0° and 200° 
from the specific volumes, and, usiDg these values, deduces x for 
thirteen organic liquids at their respective boiling points. It has 
already been suggested that the so-called ** normal ” liquids of Ramsay 
and Shields are polymerised and the values of x now obtained, 
ranging between 1*40 and 2*48, confirm this view. The apparently 
exceptional behaviour of acetic acid ( loc . cit.) is shown to have been 
due to an error in calculation. R. J. C. 


A Thermodynamic Measure of Polymerisation. Madison M. 
Garveb (•/". Physical Chem 1912, 16, 679 — 681. Compare A., 1912, 
ii, 536). — The proof previously given that the degree of tension 
in a surface film is equal to the intrinsic pressure of the liquid referred 
to the density in the surface film involved the use of the function t t 
the range of molecular action in the surface film. 

The author’s basic equation y/2 is now deduced without 
any assumption as to the meaning of c, so that it constitutes “ a secure 
foundation upon which to build a thermodynamic theory of the 
degree of polymerisation of liquid substances.” R, J. C. 


The Second Virial Coefficient for Monatonic Gases and 
for Hydrogen Below the Boyle Point. W. H. Keeson ( Proc . K. 
Akad. Wetensch. Amsterdam , 1912, 15,643 — 648. Compare A., 1912, ii, 
H38). — Assuming that the potential energy of the attraction between 
the molecules is proportional to r - ?, where r is the distance between 
the molecular centres and q a constant, the author has examined the 
behaviour of hydrogen, argon, and helium at low temperatures with 
the object of deducing the value of the exponent q. In the case of 
hydrogen the data agree with q = 4. Por argon, the interval of 
temperature for which data are available is too small to allow of a 
definite conclusion being reached. At temperatures below — 100°, the 
data for helium indicate also that q =* 4, although the behaviour of the 
gas at higher temperatures is not in agreement with this value. 
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Physical Constants of Certain Important Chlorinated 
Hydrocarbons Used as Solvents, Walter Herz and W. R iIn . 
mann (Chern. Zeit., 1912, 38, 1417— 1418).— Measurements have bee, 
made of the densities, coefficients of expansion, and vapour pressures 
of chloroform, carbon tetrachloride, trichloroethylene, tetrachloro- 
ethylene, «-tetrachloroethane, and pentachloroethane at a series of 
different temperatures. The densities at 25° aDd the coefficients of ex- 
pansion are respectively : — chloroform, 1 *4791, 0*001257 ; carbon tetra- 
chloride, 1*5835, 0*001227 j trichloroethylene, 1*4542, 0*001193 ; tetra- 
chloroethylene, 1*6080, 0*001078; s-tetrachloroethane, 1*5881,0*000998 ; 
pentachloroethane, 1*6712, 0*0009097. From the vapour-pressure 
data it is apparent that the six substances form a group for which the 
Ramsay-Young rule is valid, the value of the ratio being 

equal to about 1 *085. From the variation of the boiling point with 
the pressure between pressure limits of about 0*5 and 1 atmosphere, 
tho following molecular heats of vaporisation have been calculated- 
trichloroethylene 7436 cal., tetrachloroethylene 8554 cal., «-tetrachloro- 
ethane 9134 cal., pentachloroethane 8829 cal. These values are in 
agreement with Trouton’s rule. U. M. I). 

The Drawing Out of Metals. Maurice Hanriot ( Compt . rend., 
1912, 155, 971— 974).— A study of the hardness, breaking strain, and 
elongation of metals when submitted to drawing-down. Metals only 
slightly hardened, although to different degrees, havo practically the 
same breaking strain and elongation. Drawing out tempers metals 
much more highly, when they are almost completely annealed, whereas 
with metals possessing more than a certain degree of hardness it 
seems to exert a kind of annealing effect. Tempering by traction, as 
measured by increase in hardness, only commences after the metal has 
undergone a permanent deformation. W. G. 

Viscosity Law for Liquids. Alexius J. Batschinski ( Physikl . 
Zeitsch , 1912, 13, 1157).— If the specific volumes of a non-associated 
liquid at a series of different temperatures are plotted with reference 
to the fluidities at the corresponding temperatures, it is found that the 
points obtained lie very nearly on a straight line. From this relation- 
ship the author draws the conclusion that the viscosity of a liquid is 
determined by the specific volume. H. M. D. 

Effect of the Transition Layer of a Liquid on its Surface 
Tension. Bichard D. Kleeman (Phil. Mag., 1912, [vi], 24, 876—885), 
—It is shown that the formation of a transition layer at the surface 
of a liquid, in which the distribution of the molecules is different 
from that iu the interior of the liquid, has the effect of decreasing the 
magnitude of the surface tension. A formula is deduced from which 
the value of the surface tension may be calculated for the case where 
no transition layer is formed. This is applied to the data for ethyl 
ether, carbon tetrachloride, methyl formate, and benzene. The surface 
tension values thus obtained are nearly twice as large as the experi- 
mentally determined surface tensione. Since the differences represent 
the external work done in the formation of the transition layer, it is 
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evident that the influence of the formation of the transition layer on 
the surface tension is very considerable. This influence is approxi- 
mately independent of the temperature. 

The formula referred to above may also be applied to liquid mixtures. 
In this case the difference between the calculated and observed surface 
tensions represents the external work during the formation of the 
transition layer, and in altering the relative proportion of the 
constituents. jq jq ^ 


The Laws of Surface Adsorption and the Potential of 
Molecular Attraction. J. R. Katz (Proc. K. Akad. I Yeltmch. 
Anultrdam, 1912, 15, 445 — 454). — The adsorption of water by finely 
divided quartz and anorthite has been examined. Weighed quantities 
of these substances, both obtained synthetically, were left for several 
days in contact with air exposed to the action of a 1% solution of 
sulphuric acid. The substances were then placed over mixtures of 
sulphuric acid and water of known vapour pressure until the weight 
had become constant. The loss of weight on ignition then gave the 
quantity of water adsorbed. ° 

If the quantity of adsorbed water is marked off as abscissa and the 
relative vapour pressure p/p 0 , where p 0 refers to pure water, as ordinate, 
characteristic curves are obtained. The first part of the curve is nearly 
horizontal, but when the adsorption reaches a certain value it rises 
very quickly and again becomes approximately horizontal. 

This form of curve is supposed to be connected with the variation of 
the vapour pressure with the thickness of the water film on the surface 
of the solid. When the formula, RT Inplp^-k, which connects the 
vapour pressure p with the molecular attraction k is applied to the 
adsorption data, it is found that the attraction potential diminishes 
rapidly with increasing thickness of the film, but that there is a fairly 
well-defined radius of attraction, which in the case of water on the 
quartz surface amounts to l '3 x 10'° cm., and on the anorthite surface 
to 6'2 x 10 6 cm. jj jj. T>. 


Adsorption by Clays. IV. Paul Rohland (Biocltem. Zeitsch., 
1912, 49, 374—375).' — The colouring matter of waters from sulphite 
cellulose factories is not adsorbable by clays unless treated with 
potassium ferrocyanide, when the pigment is converted into 
Prussian-blue. g g g 


Thermal Dissociation and Constitution of Readily Decom- 
posable Salts. K. Friedrich (Cmtr. Min., 1912, 174—184, 
207—220). — An electrical apparatus is described in which the tern- 
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perature of a substance can be gradually raised, during sixty minutes 
up to 1350°. The temperatures are plotted against time, and heating 
(and heating-velocity) curves are given. The results obtained at 
atmospheric pressure and in a still atmosphere are shown on page 27 
MnS0 4 has m. p. 700°; transformation point 860°. Ag 2 SO has 
m. p. 660° \ transformation point 410°. ZnS0 4 and PbS0 4 have the 
transformation points 740° and 850° (approx.) respectively. 

L. J. S. 

Thermal Dissociation and Constitution of Readily Decom 
posable Minerals. K. Friedrich and L. Garrett Smith (Centr. 
Min., 1912, 616 — 626, 651 — 660, 684 — 693). — Various mineral 
carbonates were heated gradually during one hour up to 1130°, and the 
heating (and heating- velocity) curves plotted. The results obtained at 
atmospheric pressure and in a still atmosphere are tabulated below : 

Commencing Maximum 

Substance. decomposition, decomposition. 

Cerussite from Mies, Bohemia about 315° 335° 


Calamine from Thaaos, Turkey 395 440 

Chalybite from Ivigtut, Greenland ’i ( 460 

„ >„ Neudorf, Harz V ca. 400 ? 4 480 

„ „ Niederschelden, Westphalia j l 500 

Rhodochrosite from Colorado 525 570 

„ „ Peru 510 ? 550 

Magnesite from Kaiserberg, Styria 570 600 

Calcite from Lowenberg, Silesia 895 910 

Aragonite from Bilin, Bohemia 895 910 

Strontianite from Hamm, Westphalia over 1130 — 

Witherite (locality ?) ,, 1130 — 


In all cases, except for cerussite, strontianite, and witherite, the 
decomposition into oxide and carbon dioxide is complete. Cerussite 
alters into a basic carbonate at about 315 — 335°, and this is decomposed 
into lead oxide and carbon dioxide at 430 — 460°. Strontianite and 
witherite show an absorption of heat, corresponding with a transforma- 
tion at 830 — 860° and 780 — 815° respectively. 

In addition to these simple carbonates, various double carbonates 
(dolomite, ankerite, etc.) were also examined, and heating curves 
are given. Analyses are given for each mineral examined. 

L. J. S. 

Mechanism of Osmosis. Alf. Gillet (Bull. Soc. chim. Bdg., 
1912, 26, 502 — 503). — A mathematical amplification of some points 
discussed in & previous paper (A., 1912, ii, 1043). H. W. 

The Kinetic Theory of the Osmotic Pressure of Concen- 
trated Solutions, and the Agreement of Henry’s Law for 
Concentrated Solutions of Carbon Dioxide in Organic 
Solvents at Low Temperatures. Otto Stern (Zeitsch. physical. 
Chtm., 1912, 81, 441 — 476). — The author deduces an expression, 
which shall represent the osmotic pressure of concentrated solutions, 
from theoretical considerations based on the van der Waals gas equation, 
The discussion of the formula leads to the conclusion than a given 
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substance will obey the osmotic laws much better than the same 
substance obeys the gas laws when it is in the gaseous condition. The 
second part of the paper is concerned with the experimental investiga- 
tion of the formula deduced in the first part. This consists in 
exaniioiog solutions of carbon dioxide in ethyl alcohol, methyl 
alcohol, acetone, ethyl acetate, and methyl acetate at temperatures of 
_ 78° and -59°, and at pressures from 50 mm. to 760 mm. of mercury, 
fiie experimental results show that Henry’s law holds very exactly 
for concentrated solutions when expressed in terms of 14 solubility ” 
(Ostwald), whereas in terms of the absorption coefficient (Bunsen) it does 
pot hold. The osmotic pressure, calculated from the measurements, 
is in good agreement with that calculated from the theoretical formula 
deduced in the first part of the paper. The last portion of the paper 
consists of a consideration of Dolezalek's “Theory of Gaseous Solubility” 
(A.» 1919, ii, 184) in connexion with the results obtained by the author* 
It is shown that the explanation given by Dolezalek for irregularities 
leads to results which are entirely opposed to those generally accepted. 

J. F. S. 

Activity of the Ions and the Degree of Dissociation of 
Strong Electrolytes. Gilbert N. Lewis (/. Amer. Cksm. Soc. t 1912, 
34, 1631—1644). — A review is given of the facts hitherto published 
bearing on the question of the degree of dissociation of electrolytes, 
and their probable theoretical significance is discussed. Attention is 
directed more particularly to the properties of strong uni-univalent 
electrolytes, as these afford the only data from which conclusions, 
free from ambiguity, can be drawn. 

It is shown that many chlorides, bromides, and iodides are equally 
dissociated, whilst nitrates, chlorates, bromates, and salts of silver 
and thallium are somewhat less dissociated. The degree of dis- 
sociation of uni-univalent salts is probably much less than is usually 
supposed. If it is assumed that potassium chloride is dissociated 
to the extent of 74% at 0*1 Af, 82% at O^OSA/ - , and 89% at 0 , 02if, then 
in most cases up to O' 1 if the activity of the ions is proportional to the 
concentration of the solution. 

According to this view, the deviation of strong electrolytes from the 
mass law is to be attributed largely to a general increase in ionic 
mobility with the total ion concentration. This is in agreement with 
Jahn’s theory (A., 1900, ii, 523), but differs from that advanced by 
Franklin and Kraus (A., 1905, ii, 298) and Lewis and Wheeler 
(A., 1906, ii, 650). According to the former explanation, it is the 
velocity of the ions which fails to obey the laws of the ionic theory, 
whilst, according to the latter, it is the degree of dissociation. Pro- 
bably neither explanation is adequate by itself, but the evidence now 
adduced in support of the view that the ions in aqueous solution have 
a variable mobility renders further investigation desirable. E, G. 

Neutralisation ' Curves and Dissociation Constants of 
Sulphuric and Citric Acids. Johannes E. Enklaar (Ztit&ch 
physical. Gkem, t 1912, 81, 481 — 482). — Polemical. An answer to the 
criticism of Drucker (A., 1911, ii, 687) on Enklaar’ s papers (A., 1911, 
ii, 1071; 1912, ii, 239). J. E. S. 
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The Absorption of Oxygen, Nitrogen, and Hydrogen i n 
Aqueous Solutions of Non-electrolytes. Cabl Muller ( Zeitsch . 
physihad. Chtrii., 1912, 81, 483 — 503). The solubility of oxyge^ 
nitrogen, and hydrogen is determined in aqueous solutions of sucrose, 
dextrose, glycerol, and chloral hydrate which vary in concentration 
from 10% to 60%. In the glycerol and chloral hydrate solutions the 
absorption coefficient decreases to a minimum and then increases with 
increasing concentration of the solutions, whilst in the sucrose and 
dextrose solutions the absorption coefficient increases steadily with 
increasing concentration. The relative decrease in the absorption 
coefficient at a given concentration of the solution is independent of the 
nature of the gas in the cases examined. The amount of gas absorbed 
can be represented by two straight lines which cut at the point ol 
minimum absorption. The minimum absorption is found, for all the 
gases investigated, to lie at about the same concentration. The fact 
that the decrease of the absorption coefficient i'b independent of the 
nature of the gas can only be explained by the formation of hydrates in 
the solutions, and consequently it is to be regarded as a proof of the 
existence of hydrates in solutions. J. F. S. 

Liquid Mixtures. I. Property- composition Curves and 
the Molecular Changes -which take Place on Forming 
Binary Liquid Mixtures. Robert B. Denison ( Trans. Faraday 
Soc., 1912, 8, 20 — 34).-— The existence of a chemical compound may 
he inferred with probability, but not with certainity, from the 
presence of a maximum or minimum in the property-composition 
curve. The deviation from a straight line is a maximum for the 
composition corresponding with that of the compound. This is 
independent of the dissociation of the compound. An approximate 
estimate of the extent of dissociation is obtained by examining the 
deviation-composition curve, a sharp maximum denoting a small 
dissociation. Changes of temperature may displace a maximum on 
the property-composition curve, but do not alter the position of the 
maximum on the deviation curve. It is thus possible to determine 
the equilibrium in a homogeneous solution by determining any 
suitable physical property of a series of binary mixtures^ ^ ^ 

Liquid Mixtures. II, Chemical Combination in Liquid 
Binary Mixtures as Determined by a Study of Property, 
composition Curves. Robert B. Denison (Trans. Faraday Soc ., 

1912, 8, 35 50). — The principles discussed in the preceding abstract 

are applied to several cases of contraction on mixing, and of the 
viscosity of liquid binary mixtures. The curves for mixtures of 
ethyl alcohol and water show a maximum deviation at 46% alcohol, 
corresponding with a compound Et0H,3H 2 O. The position of the 
maximum is the same at 0° and 15-6°, but the maximum is sharper at 
the lower temperature, indicating dissociation as the temperature 
rises. The pyridine-water curves indicate in similar manner a 
compound C 5 NH 6 ,2H 2 0, whilst mixtures of lactic acid with water 
and of acetic acid with benzene, indicate compounds 
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and C 6 H a ,2C s H 4 0 2 respectively. The method is also applied to 
aqueous solutions of salts, and a theoretical discussion follows. 

C. H. D. 

Systematica of the States of Aggregation of Matter. 
P. P. von Wei mar n (Roll. Chem. Beihefte, 1912, 4, 65— 100).— A 
further discussion of the author’s orientation theory (compare A , 
1910, ii, 1048 ) 1912, ii, 142, and other papers). The views of 
Lehmann are adversely criticised, and arguments advanced against the 
assumption of the amorphous state. H. M. D. 

The Nature of Pseudo-solutiona. Basil ICuriloy (Zeitsch. 
awry. Chem., 1912, 79, 88 — 96. Compare A., 1906, ii, 343). — The 
system studied is that of ferric hydroxide hydrosol and hydrochloric 
acid. The transition from pseudo-solution to true solution is 
observed in this system, the quantity of precipitate reaching a 
maximum for a certain concentration of the acid. The solid phase 
also alters in character as the change proceeds. Measurements of 
the optical extinction coefficient give the same result. The conclusion 
is confirmed, that the formation of a pseudo-solution depends on the 
formation of additive compounds. C. H. D. 

The Theory of the Isoelectric Point, III. The Nature of 
Solutions of Colloids of the Character of Proteins. Leonor 
Michaelis (Biochem. Zeitsch., 1912, 47, 250—259. Compare A., 1911, 
ii, 192, 577). — Sorensen has recently criticised the author’s theory that 
the optimal condition for precipitation of substances from solution 
exists when the solution is isoelectric with the dissolved substance 
(ErgtbnisM der Pkysiologie, 1912, 506). The author gives reasons for 
maintaining his position. He shows incidentally that the isoelectric 
points of phenylalanine and glycine, ascertained by determining the 
mixture of sodium acetate and acetic acid to which their concen- 
trated aqueous solutions can be added without alteration of the 
hydrogen-ion concentration, agree accurately with isoelectric points 
calculated from their basic and acidic dissociation constants. He also 
calls attention to the fact that the peculiar properties of the protein 
colloidal solutions, as contrasted with those of amphoteric, slightly 
soluble crystalline substances, can be explained by the differences of 
the surface tensions of the interfaces, the surface tension in the case of 
crystalline substance and its saturated solution being great, whereas 
in the case of the protein colloids it is small. This last factor tends 
to cause dispersipnof the colloid in solution, and to inhibit the tendency 
to crystallisation, which latter phenomenon, in the case of crystalline 
substances, is promoted also by the vectorial forces. S. B. S. 

Theory of the Formation and Stability of Colloidal Solu- 
tions and Precipitates. II. P. P. von Weimarn (Roll. Chem. 
Beihefte, 1912, 4, 101—131. Compare A., 1910, ii, 835).— The theory 
of the so-called condensation methods for the production of disperse 
systems is further discussed. 

Experiments are described which show the gradual change in the 
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character of precipitated sodium chloride when the conditions (nature 
of the solvent, temperature) under which the precipitation is effected 
are gradually altered. These structural changes are illustrated by 
photographs of the precipitated substance. Similar variations in 
structural character have been observed in the case of a large number 
of other substances. M. D. 


Formation of New Colloids in a Colloidal Solution by 
Metallic Plates. Maurice Philifpson (Bull. Acad. roy . Bely, 
1912, 580—582. Compare A., 1912, ii, 914).— Colloidal copper, when 
prepared by Bredig's method, gradually undergoes a change when 
carefully cleansed plates of either zinc or platinum are introduced into 
the solution of the hydrosol. A study of Tyndall's phenomenon in 
these solutions shows that, whilst the copper is gradually precipitated, 
a new and not very stable colloid is produced. Contrary to the explana- 
tion previously put forward (loc. oil.), the precipitation is independent 
of the electrolytic solution pressures of the precipitating metals, and 
these metals, under the influence of the discharge of the colloidal 
particles during precipitation, are able in their turn to assumo the 
colloidal state. W. G, 


The Emulsoid Condition and the General Classification of 
Colloidal Forms. Wolfgang Ostwald (Zeilsch. Chem. Ind. Kollohlt, 
1912, 11, 230— 239).— The classification of colloidal forms of matter 
is discussed with special reference to the .emulsoid condition. Accord- 
ing to the author, emulsoid and lyophilic are not synonymous terms, 
the lyophilic colloids representing merely a special group of emulsoids, 
Since the term lyophilic is employed in reference to colloids in which 
the dispersive medium is combined to a greater or smaller extent with 
the disperse phase, it is suggested that such colloids may more 
conveniently be called solvated, the lyophobic colloids being then 
designated non-solvated. 

As a direct test for the emulsoid condition, the formation of two dis- 
tinct non-disperse liquid layers on coagulation is recommendod. This 
type of coagulation has been observed in the case of gelatin, casein, 
soaps, lipoids, and silicic acid. • H. M. D. 


Jellies. P. P. von Weimarn (Zeilich.Chem. Ind. RoUoide, 1912, 11, 
239 — 241).— Polemical against Zsigmondy and BachmanD(A., 1912, 
ii, 1149). The crystalline character of the ultra-microscopic particles 
exhibited by certain jellies had been previously demonstrated by the 
author. H - M ' D - 


Maximum and Minimum Equilibrium Pressure in Binary 
Systems. F. E. C. Scheffer (Zeitsch. physikai. Churn., 1912, 81, 

431 440). — A theoretical paper dealing with the conditions under 

Which maximum and minimum pressures occur in L + G and 81+ G and 
S+L surfaces. The work is a continuation of that of Smits (A., 191+ 
ii, 242). The author concludes, from theoretical considerations, that 
the systems HgI a + HgBr 2 , d+l carvoxime, monochloro- and mono- 
bromo-quinol acetates, p-azoxyphenetole+p-methoxycinnamic acid, 
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an d many binary metal systems ought to show curves of maximum 
R nd minimum pressure on the SL surface. J. F. S 

Examples of Bimolecnlar Reversible Reactions. Walter 
Hem and Fritz Knifra (Zeijsc/i. Elektrochem., 1912, 18, 1015—1016). 
—A theoretical paper in which equilibrium constants are calculated 
from experimental results of F. Kuntze on the reaction between 
chloral aleoholates and alcohols (compare A., 1908, i, 322). The following 
constants are given: chloral-amyl alcoholate + ethyl alcohol, k lk= 
0414; chloral-amyl alcoholate + propyl alcohol, 0444; chloral propyl 
alcoholate + 7-amyl alcohol, 0-121; chloral butyl alcoholate + f-amyl 
alcohol, 0-121 ; chloral amyl alcoholate + benzyl alcohol, 0-298. 

J. F. S. 

Gaseous Mineralisers in a Magma. II. Paul Niggli (Zeitsch. 

anorg. Chem., 1912, 77, 321 — 334. Compare A., 1912, ii, 632). A 

further theoretical discussion of ternary systems including a gaseous 
phase. C. H. D. 

Equilibria In Quaternary Systems. V. Completely Iso- 
morphous Quaternary Mixtures. Nicola Pakravano (GazztUa, 
1912, 42, ii, 305 — 326). — The study of the phenomena of crystal- 
lisation of quaternary systems by the tetrahedral method of repre- 
sentation (compare A., 1911, ii, 973) involves the erection, at the / 
angles of the tetrahedron, of ordinates in space of four dimensions, 
The author treats the problem mathematically, and shows how it is 
possible to obtain the results required in spite of the impossibility of 
drawing such ordinates. Four typical cases present themselves and 
these are considered in turn. T. H, P. 

Distribution of Dyes between Two Solvents. The Theory 
of Dyeing. Willem Reinders and D. Lely, jun. (Proc. K. Akad. 
Wetinsch. Amsterdam, 1912, 15, 482—495). — The influence of con- 
centration on the distribution of a number of dyes between rsobutyl 
alcohol and water has been examined. Denoting the corresponding 
concentrations in the alcohol and water by c a and c i( , respectively, it is 
found that the ratio c a /c w decreases in all cases as tho concentration 
increases. For some dyes, the observations can be satisfactorily 
represented by means of the adsorption formula: log c„=l/re logo,,, 
but for others this is by no means the case, and in order to obtain 
approximate agreement between the calculated and observed values, 
it is necessary to assume larger values of 1/re for the more concen- 
trated solutions. For the dyes examined, the value of 1/re varies 
from 0-3 for erythrosine-rf to 1-0 for alkali-blue and crystal ponceau. 

The increase of 1/re with the concentration may be explained on the 
assumption that the absorption of the dye by the alcohol is mainly 
dependent on the concentration of the non-ionised and hydrolytically 
dissociated molecules. ** 

This, view accords with the fact, that in the case of basic dyes, tho 
transition from the water to the alcohol layer is increased by the 
addition of bases, whilst in the case of acid dyes the addition of acids 
has a similar effect. This influence of acids and bases has been 
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examined in the ease of acid, basic and substantive dyes, and the 
observed changes in distribution, together with the accompanying 
change in colour, are recorded in each case. 

When the facts relating to the distribution of dyes between water 
and isobutyl alcohol and between water and fibrous substances are 
compared, there can be no doubt that a close similarity exists, and 
the authors conclude that the absorption of dyes by fibres i s 
essentially dependent on the formation of solid solutions. The 
assumption of a surface adsorption is in many cases quite unnecessary. 
r H. M. D. 


The Calculation of Equilibrium Constants from Cryoscopic 
Measurements. J. B. Goebel ( Zeitsch . physikal. Chem., 1912, 81, 
298—307) —A continuation of the work described in previous papers 
('compare A., 1910, ii, 268 ; 1911, ii, 1078). The present paper deals 
with the calculation of the dissociation and association constants of 
binary electrolytes and with the first and second dissociation constants 
of ternary electrolytes. The results show that, in general, these 
electrolytes follow the law of mass action. Equations are given for 
the calculation of the conductivity of ternary electrolytes. A number 
of printer’s errors in the previous papers ( loc . cif.) are corrected. 
For the deduction of the numerous equations, the original paper 
must be consulted. Among the general conclusions^ arrived at, the 
following may he noted : (1) The weak organic acids arc all poly- 
merised to about the same extent in aqueous solution, and hare, 
approximately, the same polymerisation constant, 0’5 ; (2) of salts in 
aqueous solution the sulphates are the most strongly polymerised, the 
nitrates somewhat less, and the chlorides least of all ; (3) generally 
tho weaker the electrolyte, so far as salts are concerned, the more 
strongly is it polymerised ; (4) the potassium salts are more strongly 
polymerised than the corresponding sodium salts. <1. r. ®. 

[Reciprocal Salt Pairs.] Orro Merge {Zeitsch. physikal Chem.. 

1912, 81, 377 378). — A reply to criticisms made by Janecke (A., 

ii, 762) on a previous paper of the authors (A., 1911, ii, 982). J. F. 8. 

Theory of the Efflorescence of Saline Hydrates. Ch Boblasgeh 
and Georges Urbair ( Compt . rend., 1912, 155, 1246 — 1249) —For t e 
efflorescence of salts in a dry atmosphere the authors deduce the 
equation log a+ A log(0-(), where 0 is the tota tun 

necessary for efflorescence, m the corresponding loss in weight, and 
m, the loss at any given time (. a and A are constants, the value « 
the latter being 1-6 for most hydrates. Results are given for sodium 
sulphate, Na 2 SO,,10H 2 O, and the values obtained experimentally ate 
in close accord with those calculated. This agreement is less satisfac- 
tory in the case of salts which in the anhydrous form retain traces 
water except at high temperatures. 

Saturation of the Ethylenic Bonds of Oleic Acid by means 
of Iodine and the Molecular Weight of Dissolved Iod - 
Joseph A. Muller {Bull. Soc. chim., 1912, [iv], 11, 100 ■ 

Compare A., 1911, ii, 266).— The author has measured the velocity 
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the addition of iodine to oleic acid in carbon tetrachloride and in ethyl 
acetate solution at different dilutions. In each case, the reaction is 
found to be bimolecular, and the molecule of dissolved iodine thus 
appears to be diatomic. The difference in colour of the two solutions 
is attributed to the probable existence of free molecules of iodine in 
carbon tetrachloride solution and to a combination of iodine with ethyl 
acetate when dissolved in the latter solvent. H. W. 

Hydrolysis of Metallic Alkyl Sulphates. George A. Ltnhart 
(Amer. J. Sci * , 1912, [iv], 34, 539 — 542). — The velocity of hydrolysis 
of calcium and strontium ethyl sulphate under the catalytic influence 
of hydrochloric acid has been measured at 60° in order to ascertain the 
influence of the replacement of barium in barium ethyl sulphate 
(A., 1912, ii, 927) by calcium and strontium. The rate of decomposi- 
tion of the salts decreases as the weight of the metal decreases, the 
values of the velocity coefficient for A r -hydrochloric acid being 0*0083, 
0*0078, and 00073 for the barium, strontium, and calcium salts 
respectively. T. 8. P. 


The Alkaline Decomposition of Chlorohydrins. L. Smith 
(Zeiteeh, physical. Chem., 1912, 81, 339 — 376). — The rate of decompo- 
sition of neutral and acid chlorohydrins by means of alkalis, both with 
nud without the addition of neutral salts, is investigated in the present / 
paper (compare Evans, A., 1891, ii, 796, and Senter, A., 1010, ii, 276). 
The following neutral chlorohydrins were used : ethylene chlorohydrin, 
a-monochlorohydrin, propylene chlorohydrin, isobutylene chlorohydrin, 
/2-methyl- A^-butylene chlorohydrin, a-dichlorohydrin, and epich loro- 
hydrin. In all cases it is shown that the influence of the different 
alkalis is the same. The author was unable to prove the presence of 
glycerol in the product of the reaction with monoch loro hydrin anil 
alkali, which was stated by Senter ( loc . cit.) to be formed. It* is 
shown in the case of a-chlorohydrin that the results are more in accord 
with a terinolecular reaction than with a bimolecular change. The 
addition of neutral salts has a slight effect on tho velocity of the 
reaction, wWch, however, is too small to be attributed to a metallic 
ion catalysis. In the reaction between baryta and epichlorohydrin the 
case is somewhat different, for here an addition of barium chloride 
causes an increase in the rate of the reaction, which is larger the 
smaller the concentration of the hydroxyl ion present. The following 
chlorohydrins of acids were investigated : chloromalic acid, /3-chloro- 
lactic acid, and a-chIoro-/3-phenyl-/3-laetic acid. The reactions were 
studied with sodium hydroxide, potassium hydroxide, baryta, and 
calcium hydroxide, and in all cases are shown- to be bimolecular ; there 
is, however, a catalytic influence exerted on the velocity of the reactions 
by the metallic ions present. The Holmberg constant, d (see Holmberg, 
A., 1912, ii, 443, 1048), and tho catalysis constant for chloromalic 
acid with different bases are as under : 


Ca'OH).,. BafOHJg. KOII. NaOH. 

Catalysis const. 55 42*9 11*4 10 '6 

d 1/12 1/3 1/4 1/4 

3—2 
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With /3-chlorolactic acid the values are : 

Ca(OIl)? Ba[OH) s . 

CatalyaiB const 3'8 1’79 

d l/< I/ 4 


Similar results are also given for a-ehloro-/5-phenyl-/3-lactic acid, in 
connexion with which the existence of two isomerides is shown m. p. 
respectively 94° and 103°. *• »• 

Inorganic Ferments. VI. Catalytic Decomposition of 
Formic Acid by Rhodium . Thomas Blackaddeb (Zeitsch. phymkd. 
Chem., 1912, 81, 385—416. Compare Bredig and co-workers A 
1900, ii, 213; 1901, ii, 441, 442; 1909, ii, 389 ; 1910, ii, 284). 

The velocity of the decomposition of formic acid by means of 

rhodium has been investigated by the author, together with the 
influence of changes in the various conditions of carrying out the 
decomposition. The most active rhodium is produced by allowing 
rhodium sponge to lie in contact with potassium sulphide for several 
hours, or by electrolytically depositing rhodium black on to platinised 
platinum from a solution of rhodium in 60% sulphuric acid by a current 
of 0-02 ampere at 180°. Rhodium is only capable of oilecting the 
catalysis when it contains either sulphur or oxygen. In the latter case, 
the activity is of short duration, whilst in the former case it persists 
for several days. Formic acid is practically quantitatively decomposed 
into hydrogen and carbon dioxide, and a small amount of hydrogen 
sulphide, amounting to 0'02%, is evolved at the same time. The 
reaction is complicated, as shown by the constant, which, when 
calculated from the equation for reactions of the first order, increases 
with decrease of the formic acid concentration. The temperature- 
coefficient of the reaction between 85° and 95“ is rather more than 2 per 
10° rise of temperature. The effect of more rapid stirring is slight, 
and this, taken in conjunction with the temperature-coefficient, 
indicates that the process is to a large extent purely chemical aod does 
not depend on diffusion. The addition of sodium formate increases 
the velocity of the reaction, whilst the addition of sufficient alkali to 
make the solution alkaline entirely stops the reaction. Dilution ot the 
formic acid and sodium formate mixture brings about an increase in 
the velocity of the change. The addition of hydrochloric acid decreases 
the velocity of the reaction, which indicates that the increase brough 
about by sodium formate is due to a decrease in the concentration o 
the hydrogen ions. Active rhodium has a more, positive potentia 
than inactive rhodium when measured in formic acid solution ^ ^ 

Catalysis on the Basis of Work with the Imino-esters: 
the “ Salt Effect ” Julius Stieglitz (J. Arm-. Chem. boc., mi 
34 1687 — 1695 ).— Investigations of the action of ammonia on imino- 
esters (A., 1908, ii, 168) indicated that, in addition to the reaction of t o 
anion of the iminoester with a high velocity coefficient, a seem 
accelerating force is involved, the immo-ester itself exertln S * . f 
affect ’’ on its own catalysis. In more recent work on the veloci y 
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the rearrangement of acid chloroamides through salt and ion formation 
in alkaline solutions, it has been found that not only do the anions 
of the salts formed undergo the rearrangement, but that possibly 
both the anions and the non-ionised salts suffer the rearrangement 
simultaneously, and that probably the anions are the rapidly reacting 
components. ' 

In view of these results, the work on the decomposition of imino- 
esters by water has been re-inv&stigated in order to ascertain whether 
a parallel action of water on the non-ionised imino-ester, proceeding 
simultaneously with the main action on tho imino-ester ion, could be 
inferred. In referring the velocity of the action to the ion as the sole 
reacting component of the imino-ester, it was necessary to assume a 
considerable acceleration of the action in the more concentrated salt 
solutions, analogous to the “salt effect” in other catalytic actions. 
The effect of adding neutral salts was generally found to be in harmony 
with the assumptions made. 

Acres has advanced the theory that the accelerations beyond the 
theoretical effect of a catalyst could be due to a parallel decomposi- 
tion of ions and non-ionised molecules, and that accelerations occur 
in which the reacting components are salt molecules and not their 
ions. 

It is shown that the numerical data obtained in some of the 
author’s experiments agree as well with the hypothesis of a parallel 
decomposition of the non-ionised salt molecules by water as with the r 
assumption of a “ salt catalysis.” Further work is therefore being 
undertaken with a view to determining the salt factor for other 
reactions in which water is involved. K G. 

The Natural System of the Elements. A. Kleiner (Ann. 
Fhysik , 1912, [iv], 39, 1070). — A claim of priority in respect of 
certain views expressed by Laemmel (A., 1912, ii, 1048) in reference 
to the influence of temperature on the specific heats of the elements. 

H. M. D. 

The Theory of Radicles as an Interpretation of Mende- 
leev’s System. Dan Radulescu (Chem. Zentr ., 1912, ii, 1418 — 1420 ; 
from Bui. Soc, Stiinte Bucaresti, 1912, 21, 59 — 71). — The structure of 
an element is considered to be somewhat similar to that of organic 
compounds ; it is built up of a characteristic radicle, the “ character- 
istic” and an indifferent carrier, the “nucleus.” The characteristic 
is the bearer of the valency, the specific and unalterable analytical 
properties of the element and of the colour, and its weight does not 
exceed nine times the atomic weight of hydrogen. The nuclei are 
whole multiples of the three radicles, R — 22, R' = 21-27, and R" = 22-27 ; 
metallic nature increases from R to R". Nuclei that approach 10R 
ate radioactive ; greater than these are unknown. The characteristics 
are attached to the nuclei like the various groups to the carbon 
skeletons in organic compounds. They are seven in number and 
are equal to : 1 for alkali metals (basic, univalent, coloured flames, 
few spectral lines, colourless salts) ; 2‘07 for the magnesium group 
(weak bases, stable salts, bivalent, affinity for carbon); 4 for 
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characteri&tics of stable quad ri valence ; 5 for tervalence and boron ■ 
8 for sexavalence (blue, green, and red salts, polyammino-compound* 
and complexes); 7 for quinquivalence, and 5'48 for halogens and 
manganese. A periodic table shows that from the “constitutional 
formulse" based on these theories, the important properties of the 
elements are made apparent, and that the calculated atomic weights 
agree very closely with the experimental data. J. C. W. 

Some Considerations Regarding Werner’s Theory. Italo 
Bellucci (( Gazzttla , 1912, 42, ii, 532 — 539). — The author discusses 
the views of Briggs (T., 1908, 93, 1564 ; 1911, 99, 1019) in regard to 
the nature of the linking of the ionisable radicles in complex com- 
pounds. He is of opinion that the experimental evidence is quit 0 
insufficient to justify this modification of Werner’s theory, and in 
particular he points out that Briggs’ hypothesis would require the 
existence of enormous numbers of isomerides among complex com- 
pounds, whereas Briggs adduces only a few instances, and in the 
author’s opinion even these require further investigation. It. V. g. 

Laboratory Apparatus. Ernst Berlin (Chem. Zentr. , 1912, ii, 889 • 
from Zentr, Physiol., 1912, 26, 219 — 222). — Two pieces of apparatus 
are figured and described. The first is for use in the preparation of 
hydrogen chloride by adding sulphuric acid to hydrochloric acid. The 
second provides for the automatic extraction of substances from one 
liquid by means of a heavier liquid, for example, extraction of 
substances from an aqueous solution by means of chloroform. 

T. A. H. 

Lecture Experiment on the Explosion [and Production] of 
Electrolytic Q-as by Alternating Currents. Fritz Fichter 
(Zeitsch. Elektrochem ., 1912, 18, 1080). — The experiment is designed 
to show that both products of electrolysis are liberated at a single 
electrode by an alternating current, and that a large production of gas 
at an electrode is only possible with large current density when using 
alternating current. The experiment also demonstrates the explosion 
of electrolytic gas in a perfectly safe manner. The apparatus consists 
of a short length of thick-walled glass-tubing, 8 cm. long and 2 cm. 
diameter ; this is fitted with a rubber stopper, which supports a glass 
stopcock and a platinum wire. The wire serves as one electrode, and 
projects 3 — 4 cm. into the tube. The whole is attached to a wooden 
rod and placed in a beaker of dilute sulphuric acid, so that the tube is 
filled with the liquid. The tap is then closed. The other electrode 
consists of a large piece of gas carbon. A current of 7 amperes is 
passed through, which rapidly fills the tube with electrolytic gas and 
consequently drives out the solution. Just before the solution has 
finally left the platinum wire the current density on the wire is great 
enough to produce a glowing layer of gas which fires the mixture, and 
allows the tube to refill with solution. The process then repeats 
itself. J. F. S. 

Photochemistry, IV. Photochemical Lecture Experiments. 
Oskar Baudisch and Bose Furst (Ber,, 1912, 45, 3426 — 3428). — 
The explanation given in a previous paper (A., 1911, ii, 952) of the 
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formation of a-hydroxyazonaphthalene from ammonium o-nitroso- 
oaphthylbydroxylamine has been confirmed by extracting the yellow 
dye from the fibre. It was identified as a-azoxynaphthalene, and the 
methyl-alcoholic solution, on exposure to sunlight, deposited glistening, 
brownish-red needles of a-bydroxyazonaphthalene. 

If filter paper is treated with ammonium a-nitrosonaphthylhydroxyl- 
amioe so as to obtain the yellow dye, and then exposed to the rays 
from a quartz-mercury lamp, it is turned red, whether screens of 
<r|ass, glass coated with gelatin, starch solution, or egg-albumin 
solution, are interposed or not. Such screens, however, prevent the 
liberation of iodine on paper treated with potassium nitrate and starch 
iodide, showing that it is the long rays which are active in the first 
case, and the short rays in the second. The fact that these long rays 
ffill penetrate colloidal solutions is discussed in connexion with the 
utilisation of light energy by the colloidal plasma of plant cells. 

By acidifying an aqueous solution of ammonium a-nitrosonaphthyl- 
hydroxylamine with metaphosphoric acid, an almost white, curdy 
precipitate of the jree acid is obtained ; white needles from light 
petroleum, m. p. 54 — 55°. In chloroform solution the free acid is 
reduced to a-naphtbalenediazonium chloride. T. 8, P, 


Inorganic Chemistry. 


The Behaviour of Water as a Liquid and in Five 8 
Modifications Under Pressure. P. W. Bkidgman ( Zeitsch . anorg. 
Chem., 1912, 77, 377 — 455). — The behaviour of water has been 
examined under higher pressures than in previous experiments, liquid 
water being studied between -20° and +80° up to 12,000 kilograms 
per sq., cm., and solid water between —80° and +78° up to 20,500 
kilograms per sq. cm. Two new modifications of ice, one of which is 
capable of existing above 0°, have been discovered. Five of the six 
stable triple points have been found, and ten of the eleven trans- 
formation lines have been followed. In addition to the five stable 
solid modifications, two exist which have no range of stability. All, 
with the exception of ordinary ice, are denser than water. 

The temperature of maximum density of water is independent of the 
pressure, but the maximum disappears at high pressures ; a new anomaly 
appears, however, between — 15° and — 20° at a pressure of 5000 kilo- 
grams. The increased compressibility at high pressures suggests 
a possible compressibility of the atoms as well as of the molecules, but 
the data are still insufficient to construct an equation for the behaviour 
of liquid water. 

The results with the solid phases confirm and extend those of 
Tammann, The equilibrium curve between ice II and III, which 
was not found by Tammann, has now been determined. The water is 
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enclosed in a vessel filled with light petroleum, and the pressure is 
measured by the change in resistance of a manganin wire. In order 
to determine the curve II — III, along which the volume changes are 
very small, a different method has to be adopted, the temperature 
beiDg varied at constant volume, and the changes of pressure ob- 
served. 

Ice VI, which is formed at temperatures above 0° under high 
pressure, has the greatest range of existence, as regards both tempera- 
ture and pressure, and the form of the curve is such as to indicate 
that further modifications are not formed. The existence of two 
modifications having no range of stability is inferred from the 
occurrence of volume changes which do not lie on any of the equilibrium 
curves. 

The observations confirm the impossibility of superheating a solid 
phase with respect to the liquid, whilst undercooling readily takes 
place, and many of the curves have been prolonged into the region of 
instability, but an unstable triple point has not yet been realised, and 
indications of a metastable limit have not bet n found. Nuclei of a 
previously existing phase appear to persist even in a solid phase. The 
velocity of transformation, even in solid phases, is extremely high in 
the neighbourhood of a triple point, but. diminishes rapidly with 
falling temperature. The bearing of these results on the theory of the 
solid state is discussed. C. H. D. 

A New Modification of Sulphur. A. H. W. Atkn (Proe. K. 
Wetenseh. Amsterdam, 1912, 15, 572—083; Zeitsch. physiJcal. Chet n, 
1912, 81, 257— 280).— If a solution of rhombic sulphur in sulphur 
chloride, saturated -at the ordinary temperature, is heated at about 
150° and then cooled, it is found that a further and considerable 
quantity of sulphur may be dissolved in the liquid. It is shown that 
this cannot be due to the formation of from S„, for the solubility 
of S„ in sulphur chloride is very small at the ordinary temperature, 
and "if solutions saturated with S, at a higher temperature are cooled 
down, this separates out quite readily. 

In order to ascertain whether this phenomenon is due to the forma- 
tion of a new modification of sulphur or to the combination of sulphur 
with the sulphur chloride, systematic determinations have been made 
of the solubility of rhombic sulphur in sulphur chloride which has 
been heated with varying proportions of sulphur at a definite tem- 
perature and then cooled to either 25°, 0°, or —60°. The data thus 
obtained point to the formation of a new variety of sulphur. If this 
conclusion is correct, it should he possible to obtain some indication of 
its formation in the absence of sulphur chloride. This is actually the 
case, for if sulphur is heated alone to 125° and rapidly cooled, and its 
solubility in sulphur chloride examined, it is found that the solubility 
is distinctly greater than that of unheated rhombic sulphur. 

II. M. D. 

Tlie Relation between the Sulphur Modifications. H. U 
dk Leeuw (Proc. K. Akad, Wetenseh. Amsterdam., 1912, 15, 584—593). 

If the sulphur contained in a dilatometer tube is heated to its 

boiling point, and then rapidly cooled so that a large proportion of the 
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formed remains intact, it is found that the temperature of conver- 
sion of rhombic into monoclinic sulphur is lowered from 95-45° to 
about 71°. As the proportion of present decreases, the transition 
temperature rises until it reaches 95"45°, which must he regarded as 
the true unary transition point. Ivruyt's work (A., 1911, ii, 879 ; 1912, 
ii, 1051) on the dynamic allotropy of sulphur is criticised adversely, 
ae d in particular it is shown that there is no evidence for the assump- 
tion of a region of partial miscibility in the liquid phase. 

The occurrence of two liquid layers is due to differences in tempera- 
ture, and when the thermal conductivity is increased by the introduction 
of platinum wire or gauze, the phenomenon in question is only 
observed very indistinctly or not at all. ]I, jp p> 

Alleged Complexity of Tellurium. William C. Morgan (J. A mir, 
('hem. Soe., 1912, 34, 1669— 1675).— Flint (A., 1910, ii, 845 ; 1912, ii, 
1051) has stated that by fractional hydrolysis of tellurium tetrachloride, 
he obtained two fractions, one giving the atomic weight 124-3, and the 
other, which was still impure, the atomic weight 128’85. This work 
has now been repeated with a large quantity of material, but the rosults 
do not show progressive diminution of the atomic weight, and thus fail 
to confirm Flint's conclusion. In view of these experiments and those 
of other investigators, the author considers that the evidence for the 
homogeneity of tellurium is quite convincing. E. G. 

[Compounds of Tellurium and Iodino.l Frans M, Jaeger and / 
J. B. Menkk ( Zeitsch . anorg. Chem., 1912, 77, 320. Compare A., 
1912, ii, 344). — It is not possible to determine the freezing point of 
mixtures containing more than 70% of tellurium in ah open vessel, 
and mixtures rich in iodine boil. The compound Tel, dissociates 
when heated in carbon dioxide. C. H. D. 

The Ternary System Tellurium Tetra-iodide-Hydrogen 
Iodide-Iodine, and the Estimation of Tellurium by means 
of Hydrazine Hydrate. J. B. Menke (Zeitsch. anorg. Chem., 1912, 
77, 282 — 288. Compare Jaeger and Menke, A., 1912, ii, 344). — 
Tellurium tetra-iodide, prepared by melting together its components, 
is heated with hydriodic acid and iodine in a sealed glass tube, ten 
Jays being allowed for the attainment of equilibrium in each experi- 
ment. The only solid phases found are TeI 4 ,HI,8H 2 0 and iodine. 

A hexa-iodide is thus not obtained either by fusion or from solution. 
The doublo compound resembles iodine in appearance. 

For analysis, the free iodine is titrated with thiosulphate after 
neutralisation with sodium hydrogen carbonate ; the total iodine is 
estimated as silver iodide after removal of most of the tellurium by 
alkali sulphite. The method of Gutbier and Flury (A., 1902, ii, 653) 
is not applicable to tellurium tetra-iodide, and the reduction of 
tellurium by means of sulphur dioxide is not exact, as the fine, 
amorphous tellurium readily oxidises. Precipitation by means of 
hydrazine hydrate is usually incomplete, as the filtrate contains 
colloidal tellurium. In acid solution the precipitation is almost 
complete, but the excess of acid must he neutralised before filtration, 
otherwise the precipitate partly redissolves. C. H. D. 
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The Validity of Werner’s Theory of Subsidiary Valencies 
for Ammoniates. Walter Peters (Ztitsch. anorg. Chem., 1912, 7^ 
137— 190).— The addition of ammonia to inorganic salts has been 
studied by means of the apparatus of Ley and Wiegner (A., 1905, 
i, 749). After saturating the solid with ammonia, it is weighed, trans- 
ferred to a vacuum until the weight is constant, pnd again saturated, 
Addition takes place more readily the second time, and in some cases 
a further quantity of ammonia is added. 

The number of molecules added depends on the degree of saturation 
of the salt molecule and on the residual affinity of its ions, and when 


salts with the same anion but different cations are compared, analo- 
gies corresponding with the periodic system are observed. The 
number of molecules of ammonia is most frequently six or a multiple 
of six, which is in accordance with Werner’s hypothesis. 

The following new compounds have been prepared : 

CuCl,3NH. ; CuBr,3NH s ; CuI,3NH 3 ; CuCN,|NH s ; 

Cu(NO s ) 2 ,5NII 3 ; 

AgCl,3NH, ; AgBr,24NH s ; Agl^NH,; AgCNO,NH 3 ; AgCNS,2NH si 
AgNO„3NH 3 ; KAu<JI 4 ,3NH 3 ; KAu(CNS) 2 ,5NH 3 ; ZnS0 4 ,H 2 0,6NR 3 ; 
K,HgI t ,2NH s ; BaHgI 4 ,8NII 3 ; Cu 2 HgI 4 ,6NH 8 ; CdHgI 4 ,GNH 3 ; 
Hg(CNS) 2 ,4NH 3 ; Hg(C 2 H 3 O t ) 2 ,4NH 3 ; Hg(C 3 H 5 O s ) 2 ,4NB 3 ; 
CrCl 2 ,6NH 3 ; 

UC1 4 ,3NH 3 ; TJ0 2 C1j, 2NH 3 ; MnCI 2 ,6NH 8 ; MdI 2 ,6NH 3 ; 

4 ‘ MnS0 4 ,SNH 3 ; 

MnS0 4 ,H.0,5HH 3 ; FeS0 4 ,H 2 0,5NH s ; Zn 2 Fe(CN) 0 ,7NH 3 ; 
Mn 2 Fe(CN) 6 ,2NH 3 ; 

Cd 2 Fe(CN) 6 ,7NH s ; Co 2 Fe(CN) 6 ,3NH 8 ; Ni 2 Fe(CN)„,7NH 3 ; 

S S Zn 3 [Fe(CNU,12NH 3 ; . 

Mn 3 [Fe(CN)„] 2 ,6NlI 3 ; Cu,[Fe(CN) 6 2 ,16NH 3 ; Cd 8 [Fe(CN) 6 ] 5 ,12H 2 0 ; 
Co, Fe(CN)'] 2 ,8NH 3 ; Na 2 FeNO(CxN) 5 ,2NH 3 ; Ni(SCN) 2 ,6NH 3 , ; 
NiS 2 0 6 ,6NH 8 ; 

Co(CN)„,2NH,; Co(SCN)„,SNH 3 ; RuCl 3 ,3NH 3 ; RuBr 3 ,3NH a ; 

' RhCl 3 ,4NH 3 ; 

PdCLbNH.; Pdl 2 ,6NH 3 ; Na 2 PdCI 4 ,5NH 3 ; (N T H 4 ) s PdCl 4 ,5NTI, ; 
PtCL,5NH s ; PtI 2 ,6NH s ; Na 2 PtCl 4 ,4NH 3 ; Ag 2 PtUl 4 ,6NH 3 (7^-NH s at 
low temperatures); K 2 t’t(ON) 4 ,NII 3 ; KNaPt^CN) 4 ,2MI 8 , 
CJuPt(CN) 4 ,4NH 3 ; 

Ag 2 Pt(CN),,5NH 3 ; MgPt(CN) 4 .4NH 3 ; BaPl(CN) 4 ,6NH 3 ; 
ZnPt(CN)„4NII 3 ; CdPt(CN) 4 ,«NH 3 ; MnPt(CN) 4 ,4NH 3 ; 

FePt(CN) 4 ,4NH,; 

NiPt(CN) 4 ,6NH 3 ; CoPt(CN) 4 ,6NH 3 ; CaPt(CN) 4 ,3NH 2 ; 

K„Pt(SCN) 4 ,2NH 3 ; 

OuPt(SCN) 4 ,8NH 3 ; Ag 2 Pt(SCN) 4 ,6NH 3 ; PtCl 4 ,6NH 3 ; PtBr 6NH, 1 
Na,PtCl e ,6NH 3 ; Ag 2 PtC\8SH 8 (10NH 3 at -10°); CuPtCl 6 ,18NH 3 ; 
CaPtCL,12NH ; BaPtCl c ,6NH 3 ; ZnPtCl 6 ,llNH 3 ; CdPtCl 6 ,18HH 3 ; 
MnPtCL,llNH 3 ; NiPtCl 3 ,12NH 3 ; CoPtCl 6 ,12NH 3 (18NH s at -20 ; 
Na,PtBr,.,6NH 3 ; K 2 Pt(SCN) 6 ,12NH 3 ; (NH 4 ) 2 Pt(SCN) 6 ,15NH ; 

CuPtfSCSL, 1 5N H s ; Ag 2 Pt(SCN) 6 ,14NH 3 ; Au 2 [Pt(SCN) 6 l s ,30NH 2 ; 
BaPt(SCN) 6 ,12NH 3 ; ZnPt(SCN) 6 ,15NH, ; CdPt(SCN) 6 ,18NH 3 ; 
Tl 2 Pt(SCN) 6 ,9NII 3 ; 
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itfD?t(SCN) 6 ,18NH s ; NiPt(SCN)„18NH, ; CoPt(SCN) )J ,14Nn 3 ; 
K 2 Pt(SeCN) 6 ,6NH g . 

HydcOgG* 1 chloride and hydrogen phosphide are not absorbed by any 
inorganic salts under similar conditions. 

The absorption spectra of aqueous solutions of the compounds 
CuC |,, 6NH 3 and CuPt01 6 ,18NH 3 show that both the long visiblo 
waves and the ultra-violet are absorbed, the transmitted band being 
narrower in the case of the double salt. 

Determinations of the vapour pressure of several of the compounds 
have been made by means of a tensimeter. C. H. D. 

Revision of the Atomic Weight of Phosphorus. Ill, Analysis 
0 f phosphorus Trichloride. Gregory P. Baxter and Charles J. 
Moore (/. Amir. Chern. Soc., 1912, 34, 1644 — 1657). — In earlier 
papers (Baxter and Jones, A., 1910, ii, 288; Baxter, Moore, and 
Boylston, A, 1912, ii, 347), accounts have been given of determinations 
of the atomic weight of phosphorus by the analysis of silver phosphate 
and phosphorus tribromide. The investigation has now been extended 
to the analysis of phosphorus trichloride. 

Phosphorus trichloride was prepared and analysed by methods 
similar to those employed in the case of the tribromide. The product 
was freed from the pentachloride by distillation in a vacuum. Two 
series of fractions were collected, and analysed in the usual way after 
decomposition with water and oxidation of the phosphorous acid / 
produced. 

From the average of twenty-four analyses, the value for the atomic 
weight of phosphorus was found to be 31018 (Ag = 107*880; Cl = 
35-457), as compared with 31*04 obtained from the analysis of silver 
phosphate and 31*027 from that of phosphorus tribromide. The 
average of the results from the tribromide and trichloride is 31*023. 

E. G. 

The Density of Phosphorus Vapour. Alfred Stock, George 
E. Gibson, and Erich Stamm (Her., 1912, 45, 3527 — 3539).— A 
membrane-manometer, which is a special modification of the spiral 
manometer of Laden burg and Lehmann (Ber. Deut. physikal. Ges. } 
1906, 4, 20), and is to be described in another paper, was used to 
determine the vapour density of phosphorus; the manometer is 
sensitive to 0*5 mm. difference in pressure. Purified red phosphorus, 
which can be obtained in a purer condition than colourless phosphorus, 
was used in the experiments, at the temperature of which it was 
completely transformed into vapour. 

At temperatures between 500° and 700° the vapour density corre- 
sponds exactly with the formula P 4 . At higher temperatures 
dissociation takes place, but even at 1200° it is only 61% under a 
pressure of 175 mm. Calculations made on the assumption that 
the dissociation which occurs is in accordance with the equation : 

P 4 ^ 2P a , give a very good agreement between theory and experi- 
ment. Under atmospheric pressure the degrees of dissociation at 
800°, 1000°, and 1200° are respectively 0 01, 0*1, and 0-33; under a 
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pressure of O ' 25 atmos. tie degree of dissociation is almost o-fir 
at 1200°. • 

Calculation of the heat of dissociation gives values varying f r0l 
- 49,200 to - 50,300 cals. 

The above results do not agree with previous measurements, hut 
various measurements were so concordant that there is every 
probability of their accuracy. The experiments of Preuner ant 
Brockmbller (A., 1912, ii, 1146) are probably untrustworthy because 
they used ordinary, commercial phosphorus. T. S. P. 


Boron Hydrides. Alfred Stock and Carl Massenez (/; e) . 
1912, 45, 3539 — 3568). — The boron hydrides obtained by the authors 
have been prepared by the action of hydrochloric acid on magnesium 
boride. 

Full details are given of the conditions needful for the preparation 
of a satisfactory sample of magnesium boride from maguesium and 
boron trioxide. 

The decomposition of the boride with acid was carried out in an 
apparatus similar to that used in the preparation of antimony hydride 
(A., 1904, ii, 246), the boride being dropped continuously into tho 
acid whilst a slow stream of hydrogen is passed through the 
apparatus. Tho decomposition is carried out at 50°, using 4A T -hydro- 
chloric acid. The evolved gases are passed through U-tubes im- 
mersed in liquid air, a snow-like deposit forming, whilst hydrogen 
passes on. The first portions of gas escaping from the U-tube smell 
strongly of boron hydrido, but as soon as the solid forms it prevents 
the escape of any more hydride. The deposit consists of boron 
hydrides, together with silicon hydrides and carbon dioxide from 
impurities in the materials used. It is fractionally distilled at 
varying pressures and temperatures in order to remove the impurities. 
Hydrogen and traces of silicon hydride are removed by evacuating at 
the temperature of liquid air. The temperature is then raised to 
- 80°, when the solid melts to a colourless, strong refracting liquid, 
having a pressure of 250 mm. The pressure can be rapidly 
diminished to a few millimetres, whereby silicon hydrides, carbon 
dioxide, and any traces of hydrogen phosphide or sulphide which may 
be present are removed. As soon as the gas is free from silicon 
hydride, it is collected separately at a pressure of less than 3 mm., 
the temperature of the room in which the distillation is beiDg carried 
out being maintained above 20°, otherwise liquid hydride would be 
condensed in the mercury pump used. The gas collected at this 
pressure and temperature consists of the boron hydride, B 4 H 10 . 
The residue is then warmed to -40° and distilled until the 
pressure falls to 1| mm., the temperature further raised to 0°, and 
distillation proceeded with until the pressure falls to 9 — 10 mm., in 
order to remove all the hydride B 4 H 10 . The remaining liquid on 
further distillation gives the boron hydride, B 6 H ia , the pressure Falling 
below 5 mm. Two hundred grams of magnesium boride give about 
100 c.c. of the pure hydride B 4 H i[( , and 60 mg. of the hydride B 6 H ]2 . 

Owing to the fact that these hydrides possess compositions very 



INORGANIC CHEMISTRY. 


ii. 45 


rfferenfc ^ rom w ^at was ex pected, they were analysed by a 

cumber of different ‘methods. 

The hydride B 4 H 10 was analysed as follows : (1) a known volume 
ff as decomposed by passing slowly through a weighed quartz tube at 
500° and the hydrogen collected. The boron was weighed directly, 
aQ( i also oxidised to boric acid and estimated volumetrically 3 ( 2 ) at, 
room temperature the gas is slowly decomposed by water, with 
liberation of hydrogen and formation of boric acid, The results are 
in accordance with the equation: B 4 H 10 + 12H 2 0-4B(0II ) 3 + 11H 2 . 

(3) Decomposition also takes place in the presence of sodium 
hydroxide, the results according with the equation: B 4 H 10 + 4NaOH + 

40 0=4NaB0 2 + 11H 2 . The vapour density agrees with the 
formula B 4 H 10 . 

The boron hydride B 4 H 10 is a colourless liquid, b. p. 16 — 17°/ 
760 mm., m. p. ca - 112 °, of a peculiar and most disagreeable odour. 

A few bubbles of the gas affect respiration and cause headache. 

It is a very unstable substance, decomposing at the ordinary tem- 
perature after a few hours, and quicker at higher temperatures, 
giving rise to a whole series of new hydrides which await investi- 
gation. It is similarly decomposed by electric sparks. It takes tire 
spontaneously in the air or in oxygen, burning with a green flame. 
Water and dilute hydrochloric acid decompose it, and it is oxidised by 
concentrated nitric acid with explosive violence. It is rapidly 
absorbed by aqueous sodium hydroxide, the solution slowly evolving r 
hydrogen in accordance with the equation already given. It is 
probable that an intermediate bypoborate, corresponding with the 
oxide B 4 0 5 (compare Travers and Ray, A., 1912, ii, 938), is formed, 
since when brought into contact with solid potassium hydroxide the 
latter becomes coated with a thick layer of a white salt in the form 
of a loose powder. 

Ammonia gives a solid light brown substance, insoluble in water, 
whilst alcohol decomposes the hydride with evolution of hydrogen. 
The solution in benzene is very stable towards oxygen. 

The hydride B 6 H 12 was analysed similarly to the hydrido B 4 H 10 
by decomposing it by heat. The vapour density corresponds with 
the formula B 6 H 12 . It is a colourless liquid, b. p. 10°/ 15 mm., 
ca 100°/760 mm., possessing a highly disagreeable odour and taking 
tire spontaneously in the air. It is more sensitive towards water and 
moisture than the hydride B 4 H 10 . With aqueous alkalis, hydrogen is 
immediately evolved. 

The composition of the above hydrides is not in agreement with 
that of the boron alkyls, nor with the results obtained by Jones and 
Taylor (T., 1881, 39, 213), Sabatier (A., 1891, 979), and Ramsay and 
Hatfield (P., 1901, 17, 152). A critical examination of the experi- 
ments of these various investigators shows that no trustworthy 
conclusion can be drawn from them as to the composition of boron 
hydride. T. S. P. 

Condition Diagram of Carbon Dioxide. Gustav Tammann 
(Chem. Zentr., 1912, ii, 598 3 from Nachr. K. Gts. Wits. Gott ., 1912, 
446—452). — The author had observed previously that liquid carbon 
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dioxide at temperatures ranging from - 56‘7° to - 7 ’5° and pressures 
between 5*1 atm. and 2800 kg. per sq. cm. deposited a different 
crystalline species from that obtained at higher pressures. Repetition 
of the experiments up to 4000 kg. pressure showed that a triple point 
does not occur in the melting curve (compare A., 1912, ii, 29). 

T. A. H. 

Carbori Substilphide, C 8 S 2 . Alfred Stock and Paul Praetor ius 
( Ber 1912, 46, 3568 — 3578). — In the preparation of carbon telluride 
(A., 1911, ii, 722) a substance possessing a very penetrating odour was 
always an accompanying product. This has proved itself to be the 
tricarbon disulphide, C 3 S 2 , first obtained by Lengyel (A., 1894, ii, 90), 
which the authors propose to call carbon subsulphide from analogy 
to carbon suboxide. 

Lengyel’s method of preparation ( loc . cit.) is not a convenient one, 
and the authors have sought for a better. The compound is produced 
when an arc is formed between carbon electrodes' under liquid carbon 
disulphide, but it is accompanied by many by-products. It is also 
produced when carbon disulphide is passed through a heated quartz 
tube, the most favourable temperature beiDg 1000—1100° ; carbon is 
deposited in the tube at the same time, and diminishes the yield of 
subsulphide. If the quartz tube is filled with a spiral of iron wive, 
the formation of subsulphide takes place below 800°, but it soon 
ceases owing to the formation of iron sulphide. The action of metals 
led the authors to investigate the formation of subsulphide by the 
disintegration of metals by means of an arc under liquid carbon 
disulphide, the disintegration of the anode exposing fresh, hot surfaces 
continually to the carbon disulphide. Iron, copper, and aluminium 
electrodes gave no subsulphide, whilst electrodes of arsenic, bismuth, 
lead, tin, antimony, cadmium or zinc yielded the required compound, 
large quantities of the metallic sulphides being formed at the same 
time. The best results were obtained with a carbon cathode and an 
anode consisting of antimony mixed with 7% of carbon. The brownish- 
red solution obtained is filtered, and then shaken with mercury and 
phosphoric oxide to remove sulphur and polysulphides and water. A 
solution of carbon subsulphide in carbon disulphide is thus obtained, 
from which by distillation, finally under a high vacuum, the pure 
substance is obtained in a receiver cooled to - 40° as a yellowish-red 
solid. At the ordinary temperature, it forms a bright red, strongly 
refracting liquid, the vapour density of which corresponds with the 
formula C 3 S 2 ; the m. p. is -0*5°, and the substance possesses 
normal molecular weight in carbon disulphide solution. 

The alcoholic solution decomposes after a short time. Dilute 
solutions in carbon disulphide are salmon-coloured, stronger solutions, 
yellowish-brown ; above 1% strength the solutions gradually deposit 
black, polymerisation products, even in the dark ; solutions below 1% 
strength are stable in the dark, but not in sunlight. Carbon disul- 
phide solutions have no action on copper or mercury, but are decom- 
posed by the sulphides of these metals, owing, probably, to the 
formation of additive products. 

The polymerisation at 90° is a reaction of the second order, and 
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can be readily measured by observing the diminution in pressure ; the 
reaction takes place at the surface of the containing vessel. 

Carbon subsulphide can be considered as the anhydride of thio- 
malonic acid (compare carbon suboxide), since with aniline it readily 
trives thiomalonanilide. Its constitution may therefore be expressed 

s:c:c:c:s. 

The black polymerisation product is hot affected by water, sodium 
hydroxide, hydrochloric acid, or chlorine water. Heated in a vacuum 
it gives carbon disulphide and a black residue which still contains 
39% of sulphur. T. S. P. 

The Reduction of Silica. II. von Wartenberg ( Zeitsch . anorg. 
CktM-) 1912, 79, 71 — 87). — Platinum is often attacked when heated 
in a silica vessel in a reducing atmosphere, oven if not in contact with 
the silica, indicating the formation of either silicon vapour or silicon 
hydride. The dissociation of silicon hydride (prepared by the action 
of alcohol on purified silicon-chloroform, followed by decomposition of 
the ester by sodium) has been studied. It is necessary to use a 
catalyst, and the nickel used in Sabatier’s method of reduction has 
proved to be suitable. Without a catalyst, decomposition is hardly 
measurable below 350°, even after several days. Measurements up to 
380° give the result SiH 4 = Si + 2Il 2 - 8700 cal. From 100° to 150° 
the pressures observed are higher than would be expected, probably 
owiug to the occurrence at the lower temperature of the reaction , 
2SiH 4 = Si 2 H 4 + 2H 2 . 

The volatilisation of crystallised silicon in a stream of hydrogen has 
been measured up to 1315°. Silicon hydride is not to be detected in 
the issuing gas. The experiment has been repeated with argon in 
place of hydrogen, with similar results, the diminished loss of silicon 
being accounted for by the formation of a thin protecting layer of the 
nitride, Si 3 N 4 , as nitrogen is not completely removed from argon, even 
by passing over heated lithium. The value SiH 4 = Si (vapour) + 2H 2 
-44,000 cal. is calculated. 

The reduction of silica by hydrogen has been studied at 
1350 — 1400°, at which temperature silica is not volatile. The 
observed sublimation at lower temperatures is therefore due to 
reduction followed by oxidation. Carbon monoxide and graphite are 
also capable of reducing silica. C. II. D. 

The Velocity of Crystallisation and Crystallising Power of 
Silicates. Erwin Kittl (Zeitsch. anorg. Chem 1912, 77, 335—364). 
—The crystallisation of a number of silicates has been examined in 
relation to the viscosity. Crystallisation takes place on the heatiDg 
stage of a microscope, and the growth of the crystals, which usually 
form radiating groups of needles, is measured by means of a micro- 
meter eyepiece. The linear velocity of crystallisation varies with the 
undercooling in the manner described by Tammann for organic 
substances. The horizontal maximum of the curve is often very 
short, or diminished to a point, and is best marked in silicates of low 
viscosity. Olivine, bronzite, and hypersthene show sharp maxima, 
whilst polysilicates show a low, flat curve. The maximum is usually 
20—30° below the initial temperature of crystallisation. Metasilicates 
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form the longest needles, the larger number of centres in or thosili cates 
causing interference. 

Orthosilicates of the alkalis form glasses without crystallising, with 
the exception of lithium orthosilicate, which crystallises if cooled slowly. 
Simple and mixed magnesium, calcium, ferrous, and manganous silicates 
crystallise readily. Alkali metaailicates, with the exception of lithium, 
form only glasses. The simple metasilicates of the metals mentioned 
above crystallise readily, whilst the mixed metasilicates remain partly 
glassy. Polyeilicates, especially those of complex constitution, tend to 
form glasses. C. H. I>. 

The Proportion of Potassium Chloride in Potassium 
Chlorate, and the Nephelometric Control. Friedrich Meyer 
and Arthur Stabler ( Zeitsch . anorg. Chem. t 1912, 77, 255 — -256. 
Compare A., 1911, ii, 881; Guye, A., 1912, ii, 552). — The criticism 
of Guye overlooks the fact that the solution in the nephelometer is not 
one of silver chloride in pure water, but contains an excess of either 
silver or chloride, considerably diminishing the solubility. In the 
case of potassium chlorate, the error cannot affect more than the sixth 
decimal place in the atomic weight of chlorine or potassium. 

C. H. D. 

Molten Carnallite. Kurt Arndt and Heinrich Hugo Kunzb 
( ZdUeh . Elektrochem 1912, 18, 994— 998).- — Determinations of the 
density, electrical conductivity, and freezing point of carnallite and 
mixtures of carnallite and potassium chloride are given. The carnallite 
used was prepared artificially by mixing magnesium chloride and 
potassium chloride in the requisite proportions. In all experiments 
decomposition of the magnesium chloride was prevented by the constant 
and careful addition of small quantities of ammonium chloride. The 
freezing points were deduced from cooling curve*, obtained by the use 
of a thermocouple, and are as follows: pure carnallite, 49G°; 
carnallite + 6% KC1, 493°; carnallite + 12% KC1, 484°; carnallite + 
18%KC1, 470°; carnallite + 24% KC1, 460°, and carnallite + 30% KC1, 
436°. The density determinations were made by weighing a platinum 
sinker in the molten mixture (compare Brunner, A., 1904, ii, 244). 
Tables of results are given which show that at 550°, 050°, and 750° 
the addition of potassium chloride up to 30% causes a slight decrease 
in the density of the mixture. Pure carnallite has the density at 
570°, 1-711 ; 600°, 1-698 ; 650°, 1-678 ; 700°, 1*658; 750°, 1'638, and 
780°, 1 -625. It is shown from the density determinations that carnallite 
and potassium chloride form no definite compounds. The conductivity 
measurements were made by the method described by Arndt (A., 1906, 
ii, 418), and the following specific conductivities obtained : 


%- Excess of potassium chloride. 


Temp. 

"20-3—20-5. 

10-4—10-7. 

0-8-1-0. 

550° 

0 96 

0-92 

0-87 

600 

107 

1-03 

0-98 

650 

1-18 

1-14 

109 

700 

1*29 

1-25 

1-20 

750 

1-40 

1-36 

1-31 
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By extrapolation from tlie above figures the specific conductivity 
P 0 **® ^ as deduced. The values are at 570°, 0’92 : 

MO 3 , 0 J7 ; 650 , 1'08 ; 700°, T20, and 780 °, 1 -37. J. ]-' § # 

Thermal Analysis of Binary Mixtures of Alkali Nitrites 
with Other Salts of the Same Metals. D. Meneghini (Gazzetta, 
1012 , 42, n, 472 479). The paper deals with the thermal analysis 
of the systems KN0 2 -KNO s , NaN0 2 -NaCl, and NaNO,-NaBr 
Fused mixtures of potassium nitrite and nitrate, in the interval from 
10 % to 100 % of nitrate, give an uninterrupted series of mixed crystals, 
whilst at the ordinary temperature between the same limits of concen- 
tration there is no miscibility. It is impossible to obtain nitrite free 
from nitrate. 

The experiments with sodium nitrite were carried out with a 
nitrite containing 1-5% of nitrate. The diagrams of the systems 
NaNOj-NaCl and NaN0 2 -NaBr belong to Koozeboom’s type III. 

R. V. S. 


The Action of Ozone on Alkali Hydroxides. Wilhelm 

Thaobe (Btr., 1912, 45, 3319-3320. Compare A., 1912, ii, 844). 

The previous work of Manchot and Kampachulte (A., 1908, ii, 101) on 
the same subject is acknowledged. X. S. P 


The Electrolytic Preparation of Sodium Hypoohlorite. 
Paul H. Prausnitz (Zeitsck EUktrochem., 1912, 18, 1025-1080).— 
After careful consideration of the theory of the electrolytic production, 
of sodium hypochlorite from sodium chloride the paper deals ii rsfc 
with an experimental examination under laboratory conditions, with 
enclosed cells, of the various factors which influence the reaction. In 
the second part the results are applied to the technical conditions, the 
author using in this connexion working models of the best known 
technical electrolysers. The experiments were all made, except where 
the contrary is statod, with 5.<!V-solutions of sodium chloride to which 
a 0-2.7-solutiou of potassium chromate had been added. The reactions 
were studied with regard to the maximum concentration of available 
bleaching chlorine obtainable and the current efficiency. The first 
section includes : y (g}_The influence of the anode current density (D a ) 
and the anode shape. The best results were obtained with a short 
bright platinum anode in the form of a wire, in which case a maximum 
concentration of 88 grams per litre of available bleaching chlorine was 
obtained with a current density D a — 14'3 amperes per sq. cm. Massive 
platinum anodes (sheets or wires) are far more efficient than gauze 
electrodes. Platinised platinum anodes showed a slight superiority 
over bright anodes for current densities up to D a = 0'44 ampere per 
sq. cm,, but above this value there was no advantage gained by 
platinising the electrodes. With D a — 0'44 ampere per sq. cm. using 
platinised electrodes a maximum concentration of 48 grams per litre 
available bleaching chlorine was obtained with a current efficiency of 
91%. The platinised electrodes showed their superority, -especially 
when they had been previously cathodically polarised. Grey platinum 
electrodes behaved similarly to the platinum-black electrodes. 

VOL. civ. ii. 4 
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(6) Influence of temperature. The best results were obtained at the 
ordinary temperature. At 30° the concentration of hypochlorite wa* 
diminished, whilst at 0° and 15° the formation of chlorine hydrate 
(Cl 2 ,10H 2 O) on the anode interfered with the process, (c) Influence of 
stirring the electrolyte. The effect of stirring ib to reduce the 
maximum concentration of the hypochlorite. ( d ) Influence of dilution 
of the electrolyte. The salt concentration was changed from to 2.V 
and 1*1 JIT; in each case there was a decrease in the maximum concentra- 
tion of the hypochlorite and of the current efficiency. («) Influence of 
the addition of various substances to the electrolyte. The object of the 
addition was to prevent cathodic reduction. The experiments were 
carried out with carbon anodes in addition to platinum which had 
hitherto been used. The results are: (I) Potassium chromate pie- 
vented reduction almost entirely ; (II) the addition of calcium chloride 
and Turkey-red oil (sulphonated castor oil) allowed a reduction of 20%, 
although a 30% higher maximum concentration of hypochlorite could 
be obtained. The action of the Turkey-red oil is probably the forma- 
tion of an anode coating which causes a great increase of the current 
density. The best results are obtained by combining the chromate and 
Turkey-red oil additions ; in this way, for example, 62 grams per litre 
of available bleaching chlorine was obtained with a 62% current 
efficiency. By using Portland cement to make the cell walls of, from 
which something is dissolved, an improvement of both anode and 
cathode actions was effocted. Wheat starch and soluble starch gave 
much inferior results. The author experimented with models of tho 
apparatus used in the old Kellner process, the new Kellner process, the 
Schuckert process, and the Weichert process. Working with the old 
Kellner process it was found that the highest concentration of hypo- 
chlorite obtainable was 12 — 20% below that given in closed vessels. 
This is attributed to the influence of the carbon dioxide from the air 
and to the circulation of the electrolyte over the anode. In the new 
Kellner process it was found that the maximum hypochlorite concen- 
tration was independent of the current density and the rate of flow of 
the electrolyte. The anode in this process must be placed beneath the 
cathode for the best results. The yield is increased by the addition of 
potassium chromate and Turkey-red oil to the electrolyte, and in this 
case a concentration of 68 grams per litre available bleaching chlorine 
was obtained from a 5A T -solution of sodium chloride with a 41% current 
efficiency. In the Schuckert process the current density has but little 
influence on the concentration of the product ; the best results were 
achieved by adding potassium chromate to the electrolyte. The addi- 
tion of calcium chloride and sodium resinate gave less favourable 
results. In the Weichert process, using a dilute sodium chloride 
solution (5 '5° Bo) with the addition of 0 - 2% potassium chromate, a 
yield of 8 — 10 grams per litre of available bleaching chlorine was 
obtained when working with a current of 14 amperes at 95 volts, and 
with the electrolyte flowing through the cell at 40 litres per hour. 

J. F. S. 

Crystallographic Study of Lithium Chlorate. (Mile.) H. 
Bruiil {Bull. Soc. frang. Min., 1912,35, 155 — 165). — Lithium chlorate 
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was prepared by piixing solutions of lithium sulphate and barium 
chlorate. It is extremely deliquescent and is very soluble in alcohol, 
the latter property affording a means of purifying the salt. Under the 
microscope the anhydrous salt, LiC10 s (m. p. 125 — 1 27’5°), was 
observed in three different crystalline modifications. There is also the 
hydrate, Li,010 g ,|H 2 0 (m. p. 63 — 65°), which forms plates with 
secondary twin-lamellae. L. J. S. 

The Binary System Li 2 S10 3 -Al { (Si0,) r Rezsu Ballo and Emil 
PiTTLEB ( Zeitsch . anorg. Chem., 1912, 77, 456. Compare A., 1912, 
ji, 758). — The biaxial modification of lithium met.isilicate previously 
described is already known, and is probably monoclinic. Its pro- 
perties persist in its solid solution with aluminium metasilicate. 

C. H. D. 

The Carbonic Acid of Natural Waters which is Able to 
Attack Calcium Carbonate. J. Tillmans and 0. Hf.uhlein (Client, 
fcntr., 1912, ii, 1395 — 1396; from Gesundheits-Iny., 1912, 35, 
669 — 677). — A certain amount of carbonic acid is necessary to pro- 
tect calcium hydrogen carbonate from decomposition, so that, although 
‘•free,” it does not attack calcium carbonate. Thus a soft water will 
attack limestone far more than a hard water containing the same 
amount of free carbon dioxide. A curve has been made, connecting r 
calcium hydrogen carbonate with the carbon dioxide which is necessary 
for its protection. Having found the amount of combinod carbon 
dioxide and the total free carbon dioxide in a water, it is thus possible 
to say how much of the latter is capable of attacking calcium carbonate. 
Small amounts of magnesium carbonate do not seriously affect the 
results. J* C. W. 

Physical Action of Neutral Reagents on the Tribasic 
Alkaline Earth Phosphates. Investigation of the Colloidal 
State. William Oechsner de Coninck {Rev. Gen. Ckim. Pure Appl ., 
1912, 15, 285 — 286). — If the normal phosphates of calcium, strontium, 
and barium are shaken up with water, methyl alcohol, or ethyl alcohol 
for several days, colloidal solutions are obtained which can be separated 
from the excess of phosphate by filtration through filter paper. In this 
way the 1 author has prepared colloidal solutions of calcium phosphate 
in water and methyl alcohol and of strontium phosphate in methyl and 
ethyl alcohol. The solutions are unstable, and on this account the 
solutions of barium phosphate, which appear to be formed in 
methyl and ethyl alcohols, are coagulated during the process of filtra- 
tion. H. M. D. 

The Ternary Alloys of Magnesium, Zinc, and Cadmium. 
Giuseppe Ebuni and Carlo Sandonnini {Zeitsch. anorg. Ckem 1912, 
78, 273 — 297).— The portion of this system which includes the con- 
stituents Zn-Cd— MgZn 2 has been described previously (A., 1910, 
ii, 954). Cadmium retains up to 2 atomic % of zinc in solid solution. 
The crystallisation-interval is very small throughout the magnesium- 
cadmium series. A transformation curve for the compound MgCd is 

4—2 
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drawn, showing a outectoid point near 80 atom.^% Cd, traces of a 
eutectoid structure being recognisable in slowly-cooled alloys having 
about this composition. 

' The compounds MgZn 2 and MgCd form a simple eutectiferous series. 
The entire triangular diagram is divided into two parts by a continuous 
eutectic curve, connecting the two eutectic points of the magnesium- 
zinc system, and separating the MgZn s area from that of solid solutions 
and from that of zinc. This curve passes through amaximum. Thecurves 
of secondary and eutectic crystallisation have been completely traced. 
It appears that the /3-solid solutions retain zinc in solution at hi»li 
temperatures, but that its solubility disappears at about 250°. 

The alloys are best etched by means of nitric acid in amyl alcohol. 
The photo- micrographs illustrate the whole series of ternary alloys 
and serve to fix the limits of stability of the solid solutions. 

C.HI) 

Action of Potassium Amide on Thallium Nitrate in Liquid 
Ammonia Solutions. Edward Curtis Franklin (J. Physical 
Chem., 1912, 16, 682 — 703). — The author describes in detail the 
preparation and properties of thallium nitride and potassium ammonio- 
thallite which have already been briefly mentioned (A., 1912, ii, 4£2). 

The interaction in liquid ammonia solution of thallium nitrate and 
potassamide according to the equation: 3T1N0 3 + 3KNH 2 = T1 8 N + 
3KN0 3 + 2NH 3 yields a a dense black precipitate of thallium nitride 
which is readily soluble in excess of potassamide and also in liquid 
ammonia solutions of ammonium nitrate. In the latter case the 
thallium nitride is reconverted into nitrate, thus : T1 8 N + 3NH 4 N0 3 = 
3T1 NO s + 4NH 3 . 

From the solution in excess of potassamide well formed, golden- 
yellow crystals are deposited. These consist apparently of iso- 
morphous mixtures of potassamide and dipotassium ammoniothallite 
with ammonia of crystallisation. The potassamide may be eliminated 
by contact with excess of thallium nitride or by repeated crystallisation, 

Dipotassium ammoniothallite, when freed from excess of ammonia 
in a vacuum at - 40°, has the formula T1NK 2 ,4NH B or 
T1NH 2 ,2KNH 2) 2NH 3 , 

At +20°, in a vacuum, ammonia is given off and the yellow substance, 
TlNK 2 ,2NH g or T1NTI 2 ,2KNH 2 , results. On further deammoniation 
at + 100° the substance turns black and approximates to the composi- 
tion T1NK 2 ,1|NH 8 , alternatively written TL>N,6KNH 2 or as a simple 
mixture (Tl 3 N + 6KNH 2 ). 

The alternative formula for dipotassium ammoniothallite, 

TIN H 2 ,2 KN H 2 , 2NH 3 , 

is more reasonable in view of the isomorphous mixed crystals with 
potassamide, bub, on the other hand, thallium amide is unknown in the 
free state. The extreme composition observed in the mixed crystals was 
T1NK 2 ,4NH 3 : 3-6KNH 2 , ani the higher the proportion of potassamide 
the greater the solubility. The ammonia of crystallisation was always 
proportional to the thallium content, the proportions being T1 : 4NH 3 
and T1 : 2NH 3 in preparations dried at - 33° and + 20° respectively. 

Thallium nitride and potassium ammoniothallite and its mixtures 
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explode with great violence when subjected to heat, shock, or the action 
0 f water or dilute acids. They were hydrolysed for analysis by means 
of water vapour. 

No evidence could be obtained of the formation of an amide 
or imide of thallium even at - 33°. I?. J. C. 

The Quaternary System KCI-CuCl s -BaCI 2 -H 2 0. Fkans A. H. 
,fcuREINEMAKERS and (Miss) W. C. l>K Baat (Free. K. A lead. Wetenach. 
■[■milerdam, 1912, 15, 467 — 472). — The equilibria occurring in this 
quaternary system have been examined at 40° and 60°. The choice of 
these temperatures is determined by the fact that the ternary system 
KC1-CuCI 4 -H 2 0 is characterised by the formation of only one 
double salt, 2KUl,CuCl 2 ,2H 2 0, below 57°, whereas a further double 
salt, KC1,CuC1 2 , may occur between 57“ and 92°. 

The experimental data may be conveniently represented by means 
0 f a tetrahedron, the four apices of which correspond with the four 
components. The special model for 40° shows saturation surfaces 
corresponding with KCI, BaCl 2 ,2H 2 0, CuCI 2 ,2H 2 0, and 

2KC1,CuCIj,21I ! 0, 

whereas that for 60° shows an additional surface corresponding with 
KCl.CnOlj. 

The temperature corresponding with the disappearance of this 
surface has beeu found to be 55'7°, and this temperature corresponds 
with the reversibility of the change represented by BaCI 2 ,2H 2 0 + r 
CuCI„,2a,0 + 2KCl,CuCL,2H 2 0 — KCI,CuCI,+ solution. 

8 n II. M. D. 

Mutual Solubilities of Cuprous Chloride and Ferrous 
Chloride, aa also of Cuprous Chloride and Sodium Chloride, 
and the Transformation Point of FeCI 2 ,4H 2 0 — FeCI 2 ,2II 2 0 + 
2H s O. Bobeut Kbemann and F. Noss (ifonnlsh., 1912, 33, 
1205—1215). — At 21 -5° the solubility of cuprous chloride is increased 
by the addition of ferrous chloride, as also that of ferrous chloride by the 
addition of cuprous chloride, the solid phases in equilibrium with the 
solution being respectively cuprous chloride and ferrous chloride ; there 
is no formation of a double salt. The solution saturated with respect 
to both the salts contains 73-20 grams of ferrous chloride (anhydrous) 
and 23'20 grams of cuprous chloride in 1 00 grams of water. 

The system : cuprous chloride-sodium chloride-water at 26'5° 
behaves similarly to the system : ferrous chloride-cuprous chloride- 
water. At the point where it is simultaneously saturated with respect 
to the individual salts, it contains 57*21 and 44*14 grams of cuprous 
chloride and sodium chloride respectively per 100 grams of water. 

The transformation point of the system FeCl 2 ,2H 2 0 + 2H 2 0 
FeC).„4H 2 0, as determined by cooling curves, was found to be 65-2 . 

T. & P. 

Ammoniacal Sodium Cuprous Trithionate. Ksuitibbushan 
Bhaduhi (Zeitsch. anorg. Chem., 1912,78, 327). Copper sulphate is 
precipitated with ammonia, aDd the precipitate is washed and dissolved 
ia ammonia. Sodium thiosulphate is added, and after remaining over- 
night, blue crystals are obtained, the solution becoming colourless. 
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The product, after washing with water and alcohol and drying, forms 
sky-blue crystals, soluble in water or more readily in ammonia, and 
giving the reactions of a trithionate. The salt has the composition 
3Cu 2 S 3 0 61 2Na 2 S s 0 6 ,9NH 3 . C. H. I). 

The System HgCI 2 -CuCl 2 -H 2 0. Frans A. H. Schrejnemakers 
and J. G. Thonus ( Proc . K. Akad. Wetemch. Amsterdam, 1912 15 
472 — 474). — In order to ascertain whether mercuric chloride and 
cupric chloride form a double salt, the form of the solubility isotherm 
has been determined by a series of solubility measurements at 35° 
The composition of the residual “solid phase" as well as that of the 
solution was determined, and the numbers so obtained show that no 
double salt is formed at this temperature. A solution containing 
21*5% of cupric chloride and 50*5% of mercuric chloride is saturated 
both with respect to cupric chloride (CuC 1 2 ,2H 2 0), and to mercuric 
chloride. The middle portion cf the isotherm, where two solid phases 
coexist, is of very limited dimensions. 

The data show that the solubility of mercuric chloride is greatly 
increased by the addition of cupric chloride. Whereas, in pure water, 
the solubility amounts to 8’5%, it increases to 52 ‘8% in presence of 
18'06% of cupric chloride. When the quantity of cupric chloride 
present is further increased, a slight diminution occurs in the percentage 
amount of dissolved mercuric chloride. II. M. J). 

The Acid Dissociation Constant of Aluminium and Zinc 
Hydroxides. Roland Edgar Slade (Zeitsch. anorg. Ghem ., 1912, 77, 
457 — 460. Compare P., 1910, 26, 236; Klein, A., 1912, ii, 351; 
Hantzsch, ibid., 644). — An approximate calculation shows that 
aluminium hydroxide must have an acid dissociation constant of at 
least 10’ 10 , and probably higher, and that zinc hydroxide, in its most 
stablo form, must have a corresponding constant of not less than 
0*5 x 10-12. C. H. I). 

Ultramarine Compounds. L. Wunder (Zeitsch. anorg. Chc.m 
1912, 77, 209 — 238). — The replacement of sodium in blue ultramarine 
by other metals has been studied by Heumann (A., 1877, ii, 572 ; 1878, 
113; 1879, 437, 692 ; 1880, 217 — 367), and has now been further 
developed. The material is heated with the [reacting solution to 
120 — 180° in a closed glass tube, enclosed in sand in a steel cylinder. 

Mercurous nitrate yields a greyish-blue mercuro-ultramarine, which 
loses mercury on heatiog and leaves a pure blue residue, which becomes 
yellow on heating and again blue on cooling, this chaDge being capable 
of being repeated indefinitely. The product is very stable towards 
acids. Mercuric salts are reduced by ultramarine. Cadmium yields 
an olive-green product, whilst lead replaces the sodium completely. 
Lithium, ammonium, and calcium ultramarines have also been 
prepared. 

The decomposition of ultramarine by alum solutions is not due to 
the acidity of the latter, but to the intermediate formation of an 
aluminium derivative. Chromium has the same effect. Ferrous 
ultramarine is dark greyish-blue, and is readily decomposed by acids. 
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Yellow phosphorus reduces ultramarine to a leuco- com pound, which 
again becomes blue* if heated in air. Red ultramarine is decomposed 
by acids without evolution of hydrogen sulphide, and is not changed 
by alum solution. Red ultramarine is best prepared by the action of 
nitric oxide on the blue compound, sulphur being removed in the 
process. Violet ultramarine is decomposed by alum, and also by acids, 
sulphur dioxide being evolved. Dry hydrogen reduces it, sulphur 
being removed as hydrogen sulphide. 

Formulae are proposed for all these compounds. Red ultramarine is 
regarded as an acid, the sodium salt of which is the violet compound. 
The blue compound contains the group Al— S— Na, which is absent 
from the red. q h. d. 

The Heusler Ferromagnetic Alloys of Manganese. Edgar 

Wedekind (Zeitsch. angew. Ckem ., 1912, 25, 2524 — 2526). A claim 

for priority against Heusler (ibid., 2253) in respect to mangauese 
borides, and the magnetic properties of binary compounds of 
manganese. C. H, D. 

Ternary Alloys of Iron-Manganese-Copper. Nicola 
Farravano ( Gazzetta , 1912, 42, ii, 513 — 531). — Of the three binary 
systems comprised in the ternary system Fe-Mn-Cu, the systom 
Fe-Cu has been studied by Sahmen (A , 1908, ii, 186), and the others 
by the author (A., 1912, ii, 1175, and this vol., ii, 58). The 
system Fe-Mn-Cu belongs to type 1 of the cases of solubility gaps in r 
ternary systems discussed by Parravano and Sirovich (A., 1911, 
ii, 705), and in a theoretical discussion the author applies the con- 
clusions there set forth to the construction of diagrams from the 
experimental results in the present instance. In addition to the 
diagrams, photographs are given of a number of the ternary alloys, 
which are thus shown to have the structure to be expected from their 
position in the space diagram. R. V. S, 

Revision of the Atomic Weight of Iron. V. Analysis of 
Ferric Oxide. Gregory P. Baxter and Charles Ruglas Hoover 
(/. Amer. Chem. Soc., 1912, 34, 1657 — 1669).— From analyses of ferric 
oxide by reduction with hydrogen at 900°, Richards and Baxter (A., 
1900, ii, 407) obtained the value 55 '88 for the atomic weight of iron. 
Baxter (A., 1904, ii, 177) analysed ferrous bromide and found the 
value 55-845 ; on repeating this work with purer material, Baxter 
Thorvaldson, and Cobb (A., 1911, ii, 287) obtained the result 55 ‘838. 
Baxter and Thorvaldson (A., 1911, ii, 288) further proved that meteoric 
and terrestrial iron give identical values. 

In the present investigation, ferric oxide was prepared by igniting 
carefully purified ferric nitrate in a current of air. A woighed quantity 
of the oxide was reduced to the metal by heating it in a current of 
hydrogen at 1050- — 1100° for several hours. Two specimens of ferric 
nitrate were employed, one containing iron of terrestrial origin, and 
the other, meteoric iron. 

The average of twelve analyses yielded 55'847 as the atomic weight 
of iron (0= 16 000). This when combined with the result obtained 
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from the analysis of ferrous bromide (Baiter, Thorvaldson, and Cobb, 
foe. cit.) gives the value 55'84. The identity of terrestrial and meteoric 
iron was confirmed. F. G. 

The System Iron-Carbon. III. Andeeas Smits (Zeitsch. 
EkHrochem., 1912, 18, 1081—1086. Compare A., 1912, ii, 165, 769).- 
An answer to Buff (A., 1912, ii, 917; compare also A., 1911, ii, 897). 
The remainder of the paper is a theoretical consideration of the results 
of Wittorf (A., 1912, ii, 259), who shows that the system iron-carbon 
undergoes two inverse separations by raising the temperature, namely, 
C Fe 4 C — FeC — > Fe s C — C. In this connexion the author 
discusses the relations of the separations of the substances C, FeC, 
FeC s , C, which ha shows are successively deposited on raising the 
temperature. PT curves of the system are given in which two 
quadruple points are indicated, at both of which graphite, FeC, solution 
and vapour are in equilibrium. On raising the temperature at the 
lower point, FeC is formed at the expense of the graphite, whilst at 
the higher point, graphite is produced at the expense of the FeC. The 
thermal relationships of the various changes are considered. 

J. F. S, 

The System Iron-Iron Sulphide, Kichakd Loebe and E, 
Becker [Zeitsch. anorg. Chem., 1912, 77, 301 — 319. Compare 
Troitschke and Tammann, A., 1906, ii, 517).— Ordinary ferrous 
sulphide always contains free iron and also oxide. A product contain- 
ing 38-72% FeS is obtained by repeatedly melting natural pyrites, 
Tho mixtures are made by fusing this product with Swedish iron in 
porcelain tubes, using a kryptol furnace. 

The equilibrium diagram shows a freezing-point curve of simple 
form, the two branches meeting in a eutectic point at 985° and 85% FeS, 
The solid components aie practically immiscible on the iron side, 
whilst solid ferrous sulphide retains about l%Fe in solution. The 
formation of two liquid layers and the occurrence of a crystallisation 
interval are not observed. 

The transformations in the solid state have been examined by the 
differential method, and it is found that the sulphide is without 
influence on the transformation points of iron. A polymorphic trans- 
formation of ferrous sulphide occurs at 298°, and has been studied by 
the dilatometric method, using mercury as the filling liquid. The 
transformation at 138° is also observed in all mixtures containing more 
than 7% Fe (compare Binne and Boeke, A., 1907, ii, 1 1 1). Ihe brittle- 
ness of iron containing sulphide is due to this transformation. 

Photo-micrographs of the alloys are given. The eutectic tends 
to become segregated in mixtures rich in sulphide. Alloys which have 
been in contact with oxygen contain a new eutectic. Fusion of non 
sulphide with iron oxide, however, leads to the elimination of sulphur 
and formation of ferrite, and the structure is better developed by 
fusing the sulphide in contact with air. The composition of the 
eutectic is uncertain. The brittleness of iron containing sulphur 
at a red heat is due to the absorption of oxygen in this form. 

C. H. D- 
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Stability of the Oxides of Cobalt in the Interval from Co„0, 
to CoO. Siegfried Burgstaller (Chem. Zentr., 1912, ii, 1525— 1526 ; 
from Abhandl. Dent, naturwiss.-mtd. Ver. Bohmen , 1912, 3, 83—143).— 
The stability of the oxide of cobalt has been followed dynamically, in 
7 i e w of the numerous oxides mentioned in the literature and of the 
statical measurements of tho dissociation pressures made by Richards 
and Baxter (A., 1900, ii, 78) and by Smith and Foots (A., 1908, 
ii, 847). 

By means of baths of dipheoylamine, b. p. 301-9°/760 mm., anthra- 
cene, b. p. 339'8°/760 mm., and antbraquinone, b. p. 377'2°/760 mm. 
the dissociation temperature of eobaltic oxide has been narrowed down 
to 372 — 373°/760 mm. Above this temperature the reduction of the 
oxide has been followed in a sulphur bath and in an electric oven, and 
after allowing for the possible sourcos of error (such as the time taken 
jn warming up and in cooling down), the alteration of the oxygen con- 
centration of the oxide with time, by rising or falling temperature, has 
been graphically portrayed. 

From the dissociation temperature of cobalic oxido to a point between 
7055° and 869°, cobalto-cobaltic oxide is stable, above which the 
region for cobaltous oxide occurs. The transition points cannot bo 
determined, however, because regions of solid solution of one oxide in 
the other must bo passed through. From the reactions curve of tho 
oxidation of cobalt in air it is aleo seen that between 300° and 431“ 
cobalto-cobaltic oxido is formed, and that at 869° the region of solid, 
solution between Co 3 0 4 and OoO is entered. 

The existence of solid solutions, and the fact that the speed of the 
dissociation becomes very slow after a short time, explain the numerous 
references to improbable oxides of cobalt. J. C. \V. 

The Replacement of Metals from Aqueous Solutions of 
their Salts by Hydrogen at High Temperatures and Pressures. 
IV. V ladtmir Ifatiev and B, Zrjagix (Ber., 1912, 45, 3226 — 3229. 
Compare A., 1912, ii, 50). — In solutions of 2 N- and OdbV-cobalt 
sulphate and initial pressures of 100 atmos. of hydrogen, no foimation 
of a precipitate takes place within twenty-four hours at 103°. At 
145—150° a rosy-violet coloured, crystalline precipitate is formed, 
having the composition CoS0 4 ,H 2 0; metallic cobalt also separates. 
If nitrogen or air is used instead of hydrogen, the 2A-solution gives 
only the salt CoS0 4 ,H 2 0. 

When a quartz tube is used instead of a glass one, the reaction is 
not complete at 150° within four days, cobalt sulphate still remaining 
iu solution. A glass tube could not be used for so long a time 
without being attacked. 

At 150°, 2 JY- and 0'2A r -cobalt nitrate solutions behave similarly to 
the sulphate solutions at 103°. At 205 — 210° a crystalline, brownish- 
black precipitate of eobaltic oxide, which is contaminated with silicic 
acid from the glass tube, is formed within a day (compare nickel 
nitrate, A, , 1912, ii, 51). A similar result is obtained with Absolu- 
tions, both in glass and quartz tubes, whereas Absolutions of nickel 
nitrate give a small quantity only of a greeD, crystalline precipitate, 
containing 52’90 — 53-36% of nickel. 
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Solutions of cobalt chloride behave similarly to those of nickel 
chloride (loo. oil.), the reaction being reversible, namely, Cod, + H, ~ : 

CO + 2HC1. 

The Origin of the Colour Produced by Cobalt Solutions in 
Certain Mineral Colours. Siegfried Btjrgstaller ( Chcm . Zevtr., 
1912, ii, 1523—1525; hom Abhandl. Deut. nalurwiss.-med. Vet. Bohmen., 
1912', 3, 57— 80).— The coloured residues obtained by moistening 
certain inorganic oxides with cobalt solutions and then igniting are 
shown to be solid solutions in which a white substratum, such as 
alumina, does not modify the blue or red colour of the cobalt ion, 
whereas a yellow oxide, such as hot zinc oxide, produces a mixed 
colour. 

Rinmann's green, prepared at 750 — 760° from zinc oxide moistened 
with cobalt nitrate, was extracted with ammonium carbonate, in 
which a solid solution of 7‘05 mol. CoO to 100 mol. ZnO dissolved, 
whereas free cobaltous oxide was insoluble. Thcnard’s blue, obtained 
by evaporating aluminium nitrate with cobalt nitrate solution, and 
igniting the residue, also contained cobaltous oxide. No solvents 
could be found which would separate the solid solution from the free 
oxide, and other methods for investigating its constitution are being 
pursued. ^ ' W. 

Ternary Alloys of Nickel-Manganese-Copper. Nicou 
Farravano ( Gazzetta , 1912, 42, ii, 385— 394).— The paper contains 
an account of this ternary system derived from the results of its 
thermal analysis and from the thermal analysis of the three con- 
stituent binary systems. Of these, the system Ni-Mn has been 
previously described by the author (A., 1912, ii, 1175), and the 
remaining two by other writers. The results of some new experi- 
ments with the system Cu-Mn are also given. The nature of the 
ternary system is exhibited in diagrams, and photographs are 
reproduced of a number of the ternary alloys prepared. R. ^ . 8. 

The Constitution of the Halogen Compounds of Bivalent 
Molybdenum. Ivan Kofpel (Zeitsch. anorg. Chem., 1912, 77, 

289 ^300). — The compounds having the empirical composition MoCI, 

and MoBr, are known to react in a manner which indicates a more 
complex constitution. The properties are dow reviewed, and con- 
stitutional formulae are proposed. The most important properties 
are the existence and stability of the radicles (Mn 3 R 4 ) , the formation 
of a crystalline hydroxide, the resistance to oxidation, the difference 
in solubility between the anhydrides and the hydrates, and the 
amphoteric character of the radicles. , 

The formulae given assume a co-ordination number 4, the msolubln 
hydrates, for example, being [Mo s CI 4 B. 2 ,2H 2 0]H 2 0, where R is a 
halogen. The amphoteric hydroxy-compound is represented as 
[Mo 3 Cl 4 (OH).,,2H 2 0], and the formation of salts from it is necessarily 
accompanied by isomeric change. * 

Molybdates. Georg Wempe (Zeitsch. anorg. Chem., 1012, 78, 
298 — 326). — Ammonium tetramolybdate is best obtained by t e 
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tC Uou of warm hydrochloric acid on the ordinary molybdate, and 
'„rnis transparent, tiidinic crystals, (NH,). 2 0,4Mo0 3 ,2H 2 0, of which 
j-67 grams dissolve in 100 c.c. of water at 18°. Farther decom- 
josition gives the trimolybdate, (NH^O.SMoOj.HjO. Sodium tetra- 
aolybdate, Na 2 0,4Mo0 3 ,6H 2 0, obtained by the action of nitric acid 
)0 the ordinary salt, is much more soluble than the ammonium salt, 
fhe trimolybdate is obtained with 6 or 9 H.O from the mother liquor. 
Potassium tetramolybdate has not been obtained, the corresponding 
solutions yielding instead the trimolybdate, K 2 0,3MoO s ,3H 2 0. The 
potassium hydrogen tetramolybdate has the composition 
r K 2 0,H 2 0,8 Mo 0 2 ,12H. 2 0. 

Lithium tetramolybdate, obtained from Rammol “berg’s salt and 
hydrochloric acid, forms trielinic crystals, Li 2 0,3H 1 ,0,16M.o0 3 ,6-5H. 2 0, 
from which a trimolybdate is obtained with 2 or "4 H 2 0. A second 
tetramolybdate is Li 2 0,H 2 0,8Mo0 3 ,10H 2 0. The rubidium tetra- 
molybates obtained are Rb 2 0,4Mo0 3 ; Rb 2 0,H.,0,8Mo0 3 ,3H.,0 ; 

]lb 2 0,Mo0 3 ,Rb 2 0,3MoOj,5H 2 0 ; and Rb 2 0,4Mo0 3 ,4H 2 0, whilst "the 
trimolybdate has been obtained with 3H 2 0. The caesium salts are 
Cs, 0,4 Mo 03,3H 2 0 ; 5Cs 2 0,12MoO,, 11H. 2 0 ; and 
'• Cs 2 0, Mo<J 3 ,0 2 0, 3 MoO s , 4' 5 HjO. 

The calcium, CaO,2H 2 0,13Mo0 3 ,21H,0 and CaO,H 2 0,SMo0 8 ,161I 2 0 ; 
barium, BaO,H 2 0,8Ho0 3 ,14H 2 0 and 2(BaO,4MoO a ),7H 2 0 ; strontium, 
2Sr0,3H 2 O,20MoO 3 ,21H 2 O ; thallous, TI 2 0,lMo0 3 ,lI,,0 ; silver, 
Ag 3 0,4Mo0 3 ,6H 2 0 ; cadmium, Cd0,H 2 0,8Mo() 3 ,6H 2 0 ; magnesium, 
Mg’0,H 2 0,8Mo0 8 ,20H 2 0 ; and zinc, ZnO,H 2 0,8 Mo0 3 , 1 1 H.,0, salts have 
also been obtained. C. H. D. 

Iso- and Hetero-poly-acids. VI. Hydrates of Some 
Hetero-poly-acide. Author Rosenheim and Johannes Jaenickk 
[Xeit/ch. annrg. Chtm., 1912, 77, 239 — 251. Compare A., 1911, i, 
109, 265 ; ii, 116, 612). — The following new hydrates of 1'2-phospho- 
tungstic acid have been prepared : H 7 [P(\V 2 0 T ) C ],28H 2 0, which is 
metastable at the ordinary temperature, and passes into the stable 
22-hydrate. The transformation point must be below 0°. The addi- 
tion of concentrated nitric acid to the solutions of piecipitates the 
19-hydrate. 

12-Silicotungstic acid also yields two new hydrates, 

H 8 [Si(WAU28H 2 0, 

which is stable below 29°, and the 22-hydrate, which is stable between 
20° and 53°. 1 2-Borotungstic acid forms H 9 [B(\V 2 0 7 ) rt ], 28 II 2 0, which 

does not pass into a 22-hydrate when heated. Nitric acid precipitates 
a 10-hydrate. The 22-hydrate previously described is hexagonal, and 
is derived from an acid isomeric with that of the 23 hydrate, the two 
hydrates crystallising simultaneously from solution. 

MetatuDgstic acid, which is also a 12-hetero-poly-acid, yields only a 
single hydrate, II 10 [H 2 (W s O 7 ) 6 ],22H 2 a 12-Phosphomolybdic acid 
yields a 28-hydrate, Jbf 7 [P(Mo 5! 0 7 )J,28Il20, which apparently yields a 
12-lsydrate on dehydration, but the individual character of this hydrate 
is uncertain. A 22-bydrate is obtained by precipitation with nitric 
acid. 

12-Silicomolybdic acid also forms a H g [Si(Mo 2 0 7 ) 6 ],28H 2 0, from 
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which nitric acid precipitates a 12-hydrate, but a 22-hydrate has not 
been obtained. It. 

Action of Acids on Uranous Oxide. A. Colani (Compt. rend., 
1912, 155, 1249 — 1251). — Using uranous oxide prepared by reduction 
of the green oxide with hydrogen, the author has obtained results 
widely different from those of Raynaud (A., 1912, ii, 166, 948), 
Whilst but a small amount of the uranous oxide goes into solution 
with sulphuric acid, a considerable amount is converted into the 
sulphate, and as such remains in the insoluble portion. Uranous 
oxide only dissolves slowly in hydrochloric acid, the amount dissolved 
in a given time varying widely with the mode of preparation of the oxide, 
Solution is continuous over a very long period of time. W. (J. 

Asserted Explosibility of Uranyl Nitrate. Lacncelot IV, 
Andrews {./. Airier. Chem. Soc., 1912, 34, 1686 1687 , Chem. Zeit,, 
1912 36, 1463). — With reference to the statement of Ivanov (A., 
1912’, ii, 455) on the explosibility of uranyl nitrate, the author records 
the explosion of a quantity of uranyl nitrate, in the preparation of 
which ether had been employed. On adding strong solution of 
potassium hydroxide to some of the salt which had escaped decom- 
position, a marked odour of ether was produced, whilst another 
specimen when dissolved in water gave a deep bine colour to Congo- 
red paper, indicating the presence of nitric acid. It 19 considered that 
in this case the explosion was duo to the water of crystallisation of the 
uranyl nitrate, Ur0 2 (N0 3 ) 2 ,6H 2 0, having been replaced by ether and 
nitric acid, and it is regarded as probable that Ivanov s explosion was 
due to the same cause. E - & 

The System Tin-Iodine. Willem Reinders and S. de Lange 
(Proc. K. Akad. Wetensch.- Amsterdam, 1912, 15, 474—481*).— The 
freezing-point curve for mixtures of iodine and stannic iodide consists 
of two branches meeting at a point corresponding with l9’6 and 60), 
by weight of stannic iodide. The corresponding boiling-point curve, 
which has been determined for atmospheric pressure, shows neither 
maximum nor minimum. 

When stannic and stannous iodide are heated together at 3DU , two 
liquid layers are formed, one of which consists of almost pure stannic 
iodide, whilst the other layer represents stannous iodide together with 
at most 6% of stannic iodide. When iodine is melted in contact with 
a small excess of tin, the product first formed is almost exclusively 
st annic iodide. The reaction Snl 4 + Sn = 2SnI 2 takes place extreme y 
slowly, and even at 350° the velocity of this change is comparatively 

Pure stannic iodide melts at 143'5° and boils at 340°, the corres- 
ponding temperatures for the stannous salt being 320° an ^ ^ 


The Volatisation of Vanadic Acid by Halogens Ernst F, 
Auerrach and K. Lange ( Zeitsch . angew. Chem., 1912, 25, 25-2— 

The observation of Ephraim (A., 1903, ii, 487) that vanadic aci 


* and Zeitsch. anorg. Chem., 1912, 79, 230 238. 
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volatilises with hydrochloric acid, is confirmed. The loss when 
vanadic acid is heated with sodium chloride is also appreciable. 
■\Vhen barium chloride is used, it is found that the greater part of the 
chlorine may be driven off with very little loss of vanadium, the 
chloride first formed being decomposed by the atmospheric moisture, 
jf heated in a stream of dry carbon dioxide, red vapours are obtained, 
tfhich condense to an oily liquid of unknown composition, containing 
vanadium. It is necessary, in the estimation of vanadium by means 
of mercurous nitrate, that chlorides should be absent. C. H. D. 

Hetero-poly-aoids Containing Vanadio Acid. Wilhelm 
PkaNDTL (Zeitsch. anorg. Chem., 1912, 79, 97 — 124. Compare A., 
1912, ii, 167). — The author’s view that compounds of this kind are 
derived from a hexa-vanadic acid is contrasted with the formulation 
due to Miolati (A., 1908, ii, 595) and Rosenheim (A., 1911, i, 109, 
2 ( 55 ; ii, 116, 612; this vol., ii, 59). Most of the well defined com- 
pounds of this class may be represented as additive compounds of 
4 or 6 mols. of molybdate and 1 mol. of hexavanadate. 

Ammonium paramolybdate, 3(NH 4 ) 2 0,7Mo0 3 ,4H 2 0, is regarded as 
a compound of 1 mol. of diammonium trimolybdate with 4 mols. of 
ammonium hydrogen molybdate, (NH 4 ) 2 H 4 Mo 3 0 12 ,4NH 4 HMo0 4 . 
Acids remove ammonia from the monomolybdate molecule, which then 
polymerises to the trimolybdate, from which the hexamolybdate is 
obtained by elimination of water. 

[With Sigmund Pbrkowski.] — The following new salts have been 
obtained: KV 0 8 ,K 2 ^ 0 ^ 4 »^®- 2 ^» or K 3 Y 3 0 9 ,3K 2 Mo0 4 ,12H 2 0, the 
normal salt of the series, which is pale yellow and very sensitive to 
acids. Na 4 Y 6 0 17 ,6NaHMo0 4 ,l2H 2 0, also yellow. 

!Na 6 Y 6 0, s ,6Na 2 H 4 Mo 3 0 12 ,36II 2 0, 

pale yellow. Ba 3 Y 6 O 18 l 6Na 2 H 4 Mo 3 O 12 ,20H 2 O or 74H 2 0, according to 
the conditions ot precipitation. 

Na 2 H 2 Y fi Oj 7 ,Na 2 H i Mo 3 0 12 ,4N’aHMo0 4 ,16H 2 0 ; 
l\*HV/) l 7 ,2KHMo0 4 ,2K 2 H 4 Mo 3 0 12 ,6H 2 0, which are more deeply 
coloured. (NH 4 ) 4 V 6 O l 7 ,2NH 4 HMo0 4 ,2(NH 4 ) 2 H 4 Mo 3 0 lo .8H o 0 ; 

(NH 4 ) 3 HY 6 0 17 ,2(NH 4 ) 2 H 4 Mo 3 0 12 ,4NH 4 HMo0 4 ;6H 2 0. 

These salts are tabulated and correlated with others of the same series 
described in the literature. C. II. D. 

Chemical Reactions of /3-Gold and Crystallised Gold. 
Maurice Hanriot and Francois Raoult (Gompt. rend., 1912, 155, 
1085—1088. Compare A., 1911, ii, 791).— Contrary to general belief, 
ordinary gold as well as the brown (jS) modification is attacked by 
nitric acid, the amount dissolved, whilst small, varying with the 
concentration of the acid, the /3-modification being readily acted on. 
Fuming hydrochloric acid in the presence of oxygen also has a marked 
solvent effect. The best solvent for /3-gold is a hot solution of auric 
chloride containing hydrochloric acid. On cooling the solution the 
dissolved gold crystallises out in the metallic state, and a determination 
of its magnetisation coefficient shows that, in this form, it consists 
almost entirely of the /3-variety. This solvent his a much more 
marked action on the brown than the yellow gold, and it is the 
/3-variety which passes into solution, thus leaving the insoluble residue 
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enriched with the u-variety. This fact is borne oat by comparison 
of the magnetisation coefficients of the original brown gold, the 
crystallised gold, and the insoluble residue. W. G. 

The Preparation and Application of Colloidal Platinum 
Metals. Aladar Skita and W. A. Meyer (Bar., 1912, 45, 
3579— 3589).— See this vol., i, 53. 

Osmium Tetroxide as an Oxygen-carrier and the Activation 
of Chlorate Solutions. Karo A. Hofmann (Her., 1912, 45, 
3329—3336). — In the presence of about 1 mg. of osmium tetroxide 
per 500 c.c., 1% solutions of p-leucaniline and leucomalachite-green 
become strongly coloured after a few hours on shaking in the presence 
of air. 

Under an oxygen pressure of 10 atmospheres and temperatures of 
50—100°, the following oxidations take place in the presence o[ 
0-0 1 gram of osmium tetroxide per 200 c.c. of liquid: 40% alcohol is 
oxidised in three to four hours to acetic acid and aldehyde or acetal, 
traces of crotonaldehyde also being formed ; 50% methyl alcohol gives 
formaldehyde and formic acid. The action on the aldehydes takes place 
very slowly, or not at all ; for example, paracetaldehyde and . acetal 
shows no signs of oxidation within eight days at 20 ; vanillin only 
after twenty-four hours. 

The acids, formic, acetic and oxalic, are very stable towards osmium 
tetroxide. Aniline sulphate is readily oxidised, and anthr acene gives 
anthraquinone in acetic acid solution. 

The following oxidising actions of potassium chlorate, in neutral or 
slightly acid solutions, take place very readily in the presence of osmium 
tetroxide, but not at all, or only extremely slowly, in its absence: 
arsenic to arsenic acid, hypophosphorous acid to phosphoric acid ; 
hydrazine sulphate quantitatively to nitrogen, indigo-carmin to indigo- 
white, quinol to quinhydrone, aniline to emeraldin ; mono- and di- 
methylaniline are oxidised; benzidine to diphenoquinone-di-imide, p- 
leucaniline and leucomalachite-green to the dyes ; catechol, resorcinol, 
and tannin are oxidised, anthracene to anthraquinone, ethyl alcohol to 
acetal, no chlorination taking place; slightly acid potassium formate 
to carbon dioxide. Substances containing the ethyleno linking, such 
as ethylene, propylene, amylene, indene, r-pinene, and dichloroethylene, 
CHCKCHCl, are readily oxidised; trichloroethylene, CHC1.CC1.,, is 
only slowly oxidised, and perchloroethylene not at all. Allyl alcohol 
is much more readily oxidised than ethyl alcohol ; isoeugenol is readily 
oxidised, whilst vanillin is not. Benzene containing thiophen gives a 
reaction due to the presence of the thiophen. Acetylene is oxidised. 

Benzoic acid, bromobenzoic acid, naphthalene, and saturated ketones 
are not affected, and benzaldehyde only very slowly. T. b. r. 
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Origin of Native Sulphur. A. W. Kruemmek and R. Ewald 
[Cealr. Min., 1912, 638—640). — A large cavity in gypsum met with 
in the Barsinghausen mines was lined with bitumen, resting on which 
were large crystals of sulphur. Between the gypsum and the bitumen 
was a zone of calcium carbonate ; and the gasos in the cavity contained 
hydrogen sulphide and hydrocarbons. The snlphur had no doubt 
been formed by the reducing action of the hydrocarbons on the 
cypsuin, for example : 

I. CaSO. + cn 4 = CaS + C0 2 + 2H s O = CaCO, + H,S + H,0 

II. II s S + H 2 0 + 0 = 2H. 2 0 + S. 2 2 ' 

The deposits of sulphur in Sicily, which are associated with gypsum 
and outbursts of gas containing hydrocarbons and carbon dioxide, have 
probably been formed in a similar manner. f, j g 


Asphalt Theory of the Formation of Naphtha. K. W. 
CiuniTSCHKOV ( Cham . Zeit., 1912, 36, 1402).— The author 6nds that 
the decomposition products of Russian asphalt exhibit similarity to 
many Russian mineral oils. Specimens of the former yield, when 
distilled, paraffins, oils, and residues analogous to, and in approxi- 
mately the same amounts as, the mineral oils, as shown in the appended 
table : 


B. p. 
to 110' 
110-160“ 
150-220° 


Decomposition product. 
572% (D 0720) 
10-63% (D 0765) 
26-5 % (D 0-8108) 


Mineral oil (Grosny). 
4*78% (D 0-705) 
10-45% (D 07443) 
16-2 % (D 07219) 


The author is led to the conclusion that naphtha is a product of the 
decomposition of asphalt. H. W. 


Vrbaite, a New Thallium Mineral from Allcb’ar, Macedonia. 
B. .Iezkk ( Zeit&ch . Kryst. Min., 1912, 51, 364 — 378). Chemical 
Examination of Vrbaite. Fr. KrehlIk (Ibid., 379—383). — The 
new mineral was found as small (about 1 mm.) crystals embedded in 
realgar and orpiment. The crystals are orthorhombic, a :b:c = 
0*5659 : 1 : 0*4836, with a tabular or pyramidal habit and a good 
brachypinacoidal cleavage. The mineral is opaque with a metallic to 
semi-metallic lustre and a greyish -black colour, but in thin splinters 
it is dark red and translucent ; the streak is bright red with a tinge 
of yellow. H = 3^, D 5*30, it is readily fusible before the blowpipe, 
and is easily soluble in nitric acid. Analysis gives the formula 
TlAs, 2 SbS 5 , representing a thallous salt of the acid HAs 3 S-, in which 
one atom of arsenic is replaced by antimony : 

TL Sb. As. S. Fe. Total. 

29-52 18-34 24*06 ‘25*20 1*85 98 ’97 


L. J. S. 
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Iron Sulphide in the Miocene Clays of Govt. Samara, 
Russia. Beuno Doss (Jahrb. Min., 1912, Beil'.-Bd. 33, 662 — 71:5), 
— In boring for artesian water on the estates of the Brothers Melnikov, 
in the Novo-Usensk district, outbreaks of natural gas, containing 
67'65% CH 4 , 20-70% N, were encountered. The clays in these 
borings are impregnated with a black, very finely divided iron 
sulphide, which differs from the hydrated iron sulphide met with in 
the black mud of lakes and ponds. The material is magnetic ; 
D 3-57—4-16 (the true value being probably 4-2— 4'3). Analysis 
gave: Fe, 46 24; S, 51-92; insoluble, 3-95%, corresponding with the 
formula FeS 4 . In another analysis the figures correspond with 
Fe 5 S r . The material is soluble in cold dilute hydrochloric acid with 
evolution of hydrogen sulphide, and it is much more readily attacked 
by various reagents (potassium cyanide, potassium hydroxide, iodine 
solution, etc., and even by boiling water) than is iron-pyrites. The 
material is regarded as a labile phase of iron disulphide, and is named 
melnikovite. Its mode of origin is discussed; it is regarded as having 
been derived from a colloidal form Of iron sulphide. L. J. S. 

Bauxite of the Croatian Karst and its Origin. Mijat 
Kispatic {Jahrb. Min., 1912, Beil.-Bd. 34, 513 552). Twenty 
analyses are given of bauxite from various localities in Croatia and 
also in Dalamatia and Bosnia; the extreme values shown are quoted 
under land II. Analysis lit is of the bauxite (“ wochenito ”) from 
Wochein, Carniola: 

SiO,. TiOj. ZrOo. AloOj. FcjOj. MnO. CaO. Ign. Total. 

I 0-87 nil. nil. 24-54 1’8Q nil. nil. 811 

II. 33 00 S'51 2-71 66'6S 20-89 1 21 6 79 19'97 — 

HI. 61-31 trace trace 1«'95 12-46 trace — 6’40 99-75 

At these localities the bauxite occurs as beds in limestone and 
dolomite ; it is dull red in colour, and usually oolitic in structure. 
Microscopical examination shows that the main constituent has the 
form of minute isotropic granules ; this material is named iptyrogdilf. 
(compare Tucan, this vol., ii, 69), and to it is assigned the com- 
position A1 2 0 8 ,H 2 0, corresponding with the crystalline diaspora 
This colloidal material is sometimes white, but usually it is coloured 
by intermixture with colloidal iron oxide and hydroxide. Other 
minerals present, although usually only in small amounts, include 
diaspore, hydrargillite, quartz, felspar, amphiboles, felspars, micas, 
epidote, rutile, zircon, etc. The same materials were obtained when 
the limestones and dolomites were dissolved in acid ; and it is considered 
that these bauxites, as well as those from some other localities (France, 
Italy, Georgia, etc.), represent the insoluble residues resulting from the 
weathering of these rocks. On the other hand, certain other bauxites 
(from the Vogelsberg) and laterite are the products of decomposition 
of basalt and other silicate rocks. L- -*• ®- 

A New Deposit of Chrome-iron-ore in Northern Caucasus. 
N. Besboeodko {Jahrb. Min., 1912; Biil.-Bi., 34, 783), Veins o 
compact to granular chrome-iron-ore have been discovered in serpentine 
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s tioat 12 km. south of the village Psemjouowka in prov. Kuban. 
Analyst I of an ore* sample corresponds with about 85% of chromite. 
Secondary minerals occurring in the serpentine (an altered olivine- 
include chrysotile, antigorite, chrome-chlorites (kaemmererite and 
kotschubeite), revdinskite, carbonates, and quartz. Tlie revdinskite 
/anal. II) is apple-green with brownish patches, and occurs sparingly 
as a thin coating on the serpentine. 

SiO.> Cr.CL A1 2 0 s . FeO. NiO. MnO. MgO. OaO, H„0. Total. 

I. 1-66 59 '09 S'08 18*43 — 0-20 12'47 0 91 0-20 101*04 

jk 20-5 — 224) " 6'2 — 299 — 23 *4 102*0 

Tu the same district chromium and nickel minerals, respectively 
f,oh<dte and millerite, were detected iu a coutact-metamorphic rock 
j"iliUehornfels). L. J. S. 

Carboniferous Limestones of the Avon Gorge, Bristol. 
Mh-deeu B. Chapman (Gcol. May., 1912, [v], 9, 498-503).— Twenty- 
analysea are given of limestone* from the various fossiliferous 
0 -68 The extreme values are: CaO, 29-38 — 55-63%; JIgO, 0— 1676% ; 
00 24-62— 44'72% ; Fe s 0 3 + Al 2 0 3 , 0 08— 5-87%; insoluble in hydro- 
chloric acid, 0-02— 43-29%; P 2 0 3 , 0—0-14%. The insoluble residue 
consists of quartz, black carbonaceous matter, chalcedony, weathered 
felspar, zircon, and tourmaline. Those limestones which have been 
formed' under coral-reef conditions contain very variable amounts of 
insoluble residue, whilst those which were rapidly deposited near 
a coastline are more pure. L. J. S. 

Taumebite, a* New Lead Copper Phosphate. Karo Bcsz 
(Festschrift Deut. Naturf. Aerlse, Muster, 1912, 182-I8a).— lhe 
new mineral occurs as small, emerald-green crystals with cerussite 
and chessylite on snow-white calamine (ZnCO s ), the latter cementing 
fragments of reddish-brown dolomite in the mines at Tsumeb, OtaVi, 
German South-West Africa. The crystals are monoeUnic with tf.b-.c -* 
0-9974 : X : 0-8213 ; /3 = 81°44'. Analysis agrees with the formula 
P,O r ,5(Pb,Cu)0,8HjO : 

PbO. CuO. Vfi* H.,0. Total. Sp. gr. 

63-77 1179 12-01 12-33 9940 , 0-133 


Ludlamite from Ashio, Japan. Nobuio Fukdchi (fietir. M-a. 
Japan, 1912, No. 4, 192— 194). — This iron phosphate is found in the 
Ashio copper mines, prov. Stiimotsuke, as druses of light green, trans- 
parent crystals, with a bright vitreous lustre, it is associated with 
crystals of vivianite, and it sometimes forms pseudomorphs aft 
vivianite. The crystals are monoclimc and have the form of thick 
six-sided tablets with a perfect basal cleavage. H = 3J; streak, white. 
Analyses give the formula Fej(OHl 2 (POJ.,7 H £ 0 . 

FcO. PJV HjO. Icsol. (in IIC1). MnO.AlAA 0 ** 1 * 0 - 

53 '21 32*03 14'60 trace traces 

50-51 31-38 13*79 3'67 — L J S 


VOL. CIV. 11. 
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The Constitution of Some “Salic” Silicates. Henke g 
Washington (Amur. J. Sci., 1912, [iv], 34, 559— 571).— Accepting 
Strong's and Groth’s suggestion that the qumqueralent groups (R's;)-- 
and (R"AI) r , and in some cases the decivalent group (CaS/j)*, are present 
in certain silicates, the author shows that the constitution of all the 
members of the felspar, leucite, nephelite, and scapolite groups, and 
nearly all the zeolites, can be interpreted in such a way as to explain 
readily their composition, mutual relations, poly- and iso-morphism, 
resistance to acids, and their relation to the mutually common end 
alteration product, kaolinite. 

The felspars, lenads (felspathoids, including leucite, nephelite, and 
their congeners), and most zeolites are regarded as salts, or isomorphous 
mixtures of salts, of an al amino-silicic acid, H i AlSi 2 0 B , or most 
piobably of a polymeride of this, the five hydrogen atoms being 
isomorphously replaced by the groups (RSi) r , (R Al) , and (R Si 2 )“, 
R' being K, Na and Li, and R" being Na 2 , K 2 , Ca, and rarely Ba 


The scapolites are interpreted as salts of a different alumino- 
silicic acid, H, 0 AlSi 3 O IS , the hydrogens being entirely leplaced by the 
radicles (NaSi) 2 and (CaAl) 2 . ■ • • 

Sinter from the Geyser of Obama, Japan. Renzo Sato (Beitr. 
Min. Japan, 1912, No. 4, 139-141).-The water issuing from the hot 
serines of Obama, prov. Hizen, is clear and odourless, with a slightly 
alkaline reaction, and a temperature of 100°. Three analyses of water 
from different springs are given : that from the Funt5-yu contains 
peHitto CaCO s P oilOO ; FeCO, 0 01626 ; Na 2 S0 4 , 0 63577; NaCl, 
5 66341- K.C1, 1-63388; MgCL, 0-53581 ; CaC!.^ 027539 , Si0 2 , 
0-21800 ; total solids 9-20390. D 15 = 1-006. Analysis of a snow-white 
incoherent sinter forming a small cone around the orifice ot this 


spring gave : 

SiOo. Fe,0,. AloO.. MnO. CnO. MgO. K,0. Ka.O. CO,. Cl. 
16-59 0-41 O'lS 1-80 38 28 7‘28 0 20 0’89 23-28 T03 


Igti. Total. 
10-46 100-40 
L. J. S. 


A Felspar of Porto-Scuso (Sardaigne). Giuseppe Lesaeo (Bull. 
Acad. my. Belg., 1912, 553 — 569).— A detailed account of the crystal- 
lographic examination of a felspar from Porto-Scuso, which analysis 
shows to be a sodium orthose, with two molecules of sodium oxide and 
one of potassium oxide. The numerical data are tabulated. 1 
author discusses the effect of the replacement of potassium by sodium 
on the values of the fundamental angles, and from his results calcu- 
lates the values of these angles for a purely sodium orthose. At th 
end of the paper he gives an account of a method for measuring, 
under the mic.oscope, the angle of the optical axes in a section passing 
through the obtuse bisectrix, and inclined to the acute bise 
The error for the method is calculated, that for being 3 , 
relative to a being 2' ; for 2 V 22 to 24 . 

Serioite from North Wales: Penninite and Labradonte 
from Ireland. Arthur Hutchinson and Walter Campbell mb 
(Min. Mag., 1912, 16, 264-27 1).-Sericite (anal. 1) occurs as talc-Utt 
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, lT1 . e gatea of pale-green flakes in quartz veins intersecting dolerite and 
date at Tan-y-Bwlch, Merionethshire. Refractive indices, /3 = 1-589, 

= I. 594 , 2E = 68°50'. In composition it conforms with type I of 
Clarke’s formula, Al(Si0 4 ) 3 AI 2 R 3 '. Penninite (anal II) forms colour- 
less to pale brown, hexagonal plates in the ophicalcite (“ Connemara 
marble ”) which is quarried at Recess, Co. Galway. In composition, 
Al.vitgO,,,, it approximates to pseudophite. Labradorite (anal. 
Ill) occurs as large, porphyritie crystals in dolerite dykes at St. John’s 
Point near Ardglass, Co. Down. Theoptical constants are: a= 1-5630, 
flu 1-5665, y= 1-5712, 2Y = 81°48', extinction on (001) -11°, on 
( 010 ) -23°; angle (001) :(010) = 85°57’. Formula, 
33NaAlSi s 0 a ,5KAlSi 3 0 8 ,62CaAl s Si 2 0 8 . 

11,0. 1I.,0. 

SiOj. AljOy Fe 2 O s . FeO. CaO. MgO. K,0. Na,0. (>105 ). (105”). Total. Sp.gr. 

I. 46-51 36-58 0-51 0'4S 0'44 0 46 7-84 1-77 5-03 0 11 9973 2798 

II. 34 '81 16-21 1-09 0-36 0 7 5 30 05 1 -85 — 1271 1'89 9972 2 019 

111. 52-33 30-22 0 40 — 12 52 — 025 3 62 0'36 100-30 2706 

L. J. S. 

Laumontite from Ashio, Japan. Nobuyo Fukuchi ( Btitr . 
Min. Japan, 1912, No. 4, 190 — 192). — A vein of laumonite occurs in 
liparite, the country-rock of the Ashio copper mines, prov. Shimotsuke. 
Crystals are perfectly colourless and long-prismatic in habit. Analysis 
of the fresh crystals gave the following results, corresponding with 
the formula H 4 CaAl s Si t 0 1< ,2^H,0 ; other determinations of water ' 
varied from 16-02 to 16-43%. 

SiOj. A1,0 3 . CaO. H v O. Na a O,K 4 0,MgO, etc. 

50-79 18-49 10-69 16'20 3~S3 

On exposure to the air, the crystals soon fall to a white powder, in 
which was found only 14-44% water, corresponding with the formula 
K ( CaAl s Si 4 0 u ,2H 2 0. The latter formula is the one usually given for 
laumontite. L. J. S. 

Minerals of Taiwan ( = Formosa). YohacdirO Okamoto 
(M r. Kin. Japan, 1912, No. 4, 157 — 188).— Fifty-one species of 
minerals (including petroleum and coal) are described ; analyses are 
given of the following. Hornblende, as black crystals in the horn- 
hleude-pyroxene-andesite of the Daiton volcanic group (ami, land II). 
Fuller’s earth (1), white, greyish-blue or yellow, and more or less 
greasy, from Hoko-to (anal. Ill); hygroscopic water 10-50% ; portion 
soluble in hydrochloric acid 64-96%. 


Si0 2 . 
I. 43*99 

A1A. 

15-04 

Fe 2 0 3 . 

13'75 

FeO. 

MnO. 

0*52 

CaO. 

10*55 

MgO. 

11-35 

Na.0. K. 2 0. 
0-34 0*19 

Ign. 

3*44 

II. 

in. 

41*67 

56-06 

14-14 

19*72 

11*35 

16*18 

0*69 

11-10 

14*16 

2-25 

1*98 
not dot. 

nil. 


Alunite occurring as crystals (up to 2 cm. across) with auriferous 
enargite and native sulphur in the Kinkwaseki gold mines; IV. of 
p ile violet and V of white alunite. 


so 3 . 

AI 2 O 3 . 

Fe a Oj. 

MgO. 

K,0. 

H 2 0 . 

Insol. 

Total. 

Sp. gr. 

IV. 34'90 

37-40 

trace 

nil. 

6*18 

13-24 

7-42 

99-14 

2*787 

V. 38-65 

VOL. CIV. 

35*88 

ii. 

” 

0*69 

6*09 

11*60 

6*42 

99 ‘33 

6 
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A radioactive mineral consisting of barium and lead sulphate i s 
deposited, together with native sulphur, etc., -by the Hokuto hot 
springs, in the Daiton volcanic group. The water has a strong and 
taste (containing fiee hydrochloric acid), an odour of hydrogen sulphide 
and a temperature of 80 — 90°; it contains in 1000 parts: Na.So’ 
1-9055; Nad, 0 9990 ; AI 2 (SO„) 8 , 0-6588; KC1, 0-7130; NH $ 
0-6073; CaS0 4 , 0 4787 ; FeS0 4 , trace ; Fe s (SO,) 3> 0-5420 ; MgSO, 
0-2024; A1,(HP0 4 ) 3 , 0-0012 ; BaS0 4 , 0 0007 ; PbS0 4 , trace; H s SiO,, 
0-2174; HB0 2 , 0-0710; HC1, 1'9596. D£ 1-0150. The radioactive 
material forms a coarsely fibrous crust (anal. VI) or clusters of brO'vc. 
rhombic plates (anal. VII). These crystals are zoned and have 
angles agreeing approximately with those of barytes and anglesite ; 
D 6-1 ; the a-ray activity is 0-0366 that of uranium oxide, 
Analysis VIII is of an accompanying dirty-grey crust of siliceous 
sinter. 

no. DaO. SrO. CiO. SOj. FejO*. AljO*. MgO. K a O. KtjO. II-jO. Inn. !’./),> SiO* Tm ; j 

VI, 21% S2 04 0 08 H'.'.l SO'Sl li 3 0’83 104 ail. 0-03 0 53 — 0 01 1-27 

VH 1&-88 42 "27 Irnco 0*17 8170 0*13 0'43 0-2S 0 14 1‘53 — 2*74 nil. 0-07 Iki-i.i 

VJH* — — — 013 2 48 2il 2-27 0-30 0 14 0 73 — 14*94 trace 77*10 li'iijw, 


The Tourmaline Group. Waldemar T. Sciialler ( Zeitsch . Krysi. 
Min., 1912, 51, 321—313). — The following determinations of the 
physical constants and analyses were made on crystals of tourmaline : 


Locality. Colour. Sp. gr. Arise. e». e. cu-f(Xa). 

I. Elba I'ale red 3 05 0-4448 1-851 1-880 0 021 

II. Mesa Grande, California Red 3 04 0-4470 1647 1-628 0 010 

IH. ,, M „ rale green 3 ’04 0* 4489 1 '646 1‘628 O'Gl-S 

IV. Ramona, California Black 3‘22 04534 — — 

V. Lost Valley, California Black 3 16 — — — — 


Tolul 

1. ss 

SiOo. BoO r> . AloO s . Ti/) 3 . EeO. MnO. CnO. M&0. K.p. Na.,0. LioO. II^O. 1'. 0 for I . 

I 37‘S9 10 28 43 85 0 04 Oil Oil 0 07 — — 2 43 TOO 8'47 OiO 

ll! 37-07 10 03 42 18 trace 0 l'J 0 24 1 20 — — 2‘u& l!>2 3 38 O' 3! I 9<lfil 

III. 315 72 l(n-0 4127 0 0(> li3 V48 0‘87 - - 223 1*76 333 031 W'ft 

IV 35 -21 10 43 S0«»7 0-23 Ti ll 0 2 '> 010 — 102 trace 3 01 — OS 1 '.-" 

V. 35*00 10 0 '33-28 0-30 11 04 0 i3 0 42 3 4* — 2*16 — 3 31 — liwTJ 

These new analyses conform very closely with Penfield and Foote's 
general formula H !0 B 2 Si 4 O 21 (A., 1899, ii, 304). Together with some 
earlier analyses, they are discussed in detail. The ratio of 
(H 2 0 + JF) : SiO„ ranges from 3*72 : 12 to 4'17 : 12, and in the special 
formula: proposed water is given as 3H 2 0. Further, the alumina 
varies inversely in amount with the other bases (R = Fe , I Md , Cu, 

Mg, K 2 , Na 2 , Li 2 , and H 2 in excess of the 3H 2 0). The end com- 

ponents as plotted on a curve are : 

12Si0 2 ,3B 2 0 3 ,8Al 2 0 3 ,3RO,3H 2 0, 
and 1 2Si0 2 ,3B 2 0 3 ,5 Al s O s , 1 2R0,3H 2 0. 

In analysis I of Elba tourmaline still more alumina is present, and 
the component 12Si0 2 ,3B 2 0 3 ,9Ai 2 O s ,3H 2 0 is assumed. There may 
also be several other members of the series, for example, 
12SiO a ,3B 2 Oj,7 A1 2 0 3 ,6R0, 3H 2 0. 

Other special types are introduced by replacing IlO by MgO, Li 2 0, etc. 
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The composition of Ramona touimalino (anal . IV) is, for example, 
expressed by the mixing of the following three components * 

1 2SiO !1 3B i O B .8A] s O s , 3 H ,0, 311,0, 
12Si0 2) 3B.,0 3 ,7AI 2 0 3 ,6FeO,3H,0, 
12SiO 2 ,3B 2 O 3 ,5AI 2 O„12Na 2 0,3H 2 O. 

Comparing the chemical composition and the physical constants, it is 
noticed that the specific gravity, crystallographic axis c, refractive 
indices, and double refraction reach a maximum with Al.O, 3S— 36%, 
and that this point separates two series of tourmalines’ Magnesia- 
free-tourmalines contain more, and magnesia-tourmalines less, than 
this amount of alumina. The former occur in pegmatites, whilst the 
latter are usually found in metamorphic rocks and are brown or black 
in colour. L. J. S. 

Minerals from the Pegmatite of Ampangabe, Madagascar. 
Alfred Lacroix (Bull. Hoc. franr. Min., 1012, 35, 180—190. 
Compare A., 1912, ii, 1182). — -The pegmatite of Ampangabe, near 
lliandrarivo, consists of mierocline, quartz and muscovite, and is 
exploited for beryl of gem-quality. This beryl is of the prismatic 
type very poor in alkalis, D 2-713 — 2'721. The gem material is of a 
fine blue colour, but delicate pink, colourless, yellow, and green stones 
are also found. Other minerals present in the pegmatite include 
monazite in crystals, celumbite crystals, D 5 52 (anal. 1 by Pisaoi), 
ampangabeite (A., 1912, ii, 567), striiverite, etc. The striiverite is , 
found as large, tetragonal crystals (up to 6 kilos.), which aro usually 
elongated in the direction of a pyramid-edge (111:111), and sometimes 
twinned on (101), giving them an orthorhombic aspect. These crystals 
aro optically uniaxial and positive, and have angles very close to the 
angles of rutile. The material is iron-black with a conchoidal to uneven 
fracture, D 4'91 ; anal. II by Pisani. 

Ti0 2 . Ta.jO,. Oh/)-. SuO.„ FeO. MnO. A] ,0,. Total. 

I, — 12-60 64-60 0-40 15-00 7 30 — ' 9900 

II. 71T5 10'14 — 0-05 15-81 — 1-80 98-98 

Tn a beryl-hearing pegmatite from the west of Miandrarivo is a fresh 
monazite, which in thin flakes is transparent and clear yellow, D 511, 
anal, ill by Pisaui. 

Loss on 

1\ 2 0-. Ce 2 0 3 . (La,Di).,0 3 . (Y,Er). 2 0 ;l . ThO.,. Al.,O s . Fe..0 3 . ignition. Total. 

27-45 31-85 27-90 2-93“ ’ 9T5~ 0 21 0 : 42 0'74 100‘G5 

L. J. S. 

Nature and Origin of Terra rosea.” Fran. Tucan 
(Jahrb. Min 1912, BeiL-Bd. 34, 401— 430).- -Terra rossa occurs in 
the crevices and cavities of the bare corroded limestones and dolomites 
of the Karst district, and it represents the insoluble residue left by the 
denudation of these rocks. It consists mainly of minute amorphous 
particles of aluminium hydroxide, A1 2 0 3 ,H 2 0 ; and for this colloidal 
mineral (corresponding with the crystalloid diaspore) the name 
sporogelite is proposed. The red colour is due to colloidal ferric 
hydroxide (2Fe 2 0 a ,3H 2 0) ; and various accessory minerals are present 
as minute grains, namely, quartz, mica, epidote, hydrargillite, diaspore, 
amphibole, felspar, garnet, rutile, etc. The residues (averaging 0 32%) 

6—2 
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I. 

II. 
Ill 


SiOfr 

0'37 
2620 
35 42 


00 ,. 


obtained by dissolving the limestones in dilute acetic acid, or the 
dolomites in dilute hydrochloric acid, have the same reddish colour and 
are identical in mineralogical composition with the terra rossa. 
Analysis of terra rossa from various localities gave : 

KjO.Nirf), 

TiOj. Zr0 2 . AljO;. VfcOj. MaO. CaO. MgO. LijO. HjO. 

8-51 0-45 55-37 21-76 trace trace trace trace 

0-51 0-81 39-14 14-03 1 45 „ — 

ou „ 0-30 0-10 32-89 15 03 0 93 043 trace „ 

IV. 43 61 trace trace 27'80 11-75 trace l’«4 „ 

V 47 89 0-96 ,, 24'38 12 63 1-18 0'68 „ 

0-80 „ 26-61 12-64 012 1 13 „ 

trace „ 20 19 18 03 1 32 1319 ,, 

25-69 6'20 — 14-44 048 


VI. 46-27 

VII. 26-47 

VIII. 32-11 
IX. 66-57 


0-12 0 09 21-87 


572 — — 

Loss on icuition. 


Total. 

13-45 — 99-91 

18-14* ~ 100-28 
15-32 0-23 100 55 

15-43* _ ioo-2:i 

11-86 0-39 10029 
trace 13 '32* — 100 '89 
11-24 9-12 99-56 
11-33 10-77 100-97 


0-32 


5-58* 


99-95 


AnalysisI of the purest material, from Zupanjac, Bosnia, is interpreted 
as: sporogelite, 70-38%; colloidal ferric hydroxide, 22;025%; rutile, 
6-88%; zircon, 0-48%. In the other analyses the eilica. .is present 
partly as quartz and partly as colloidal silicic acid the latter being 
soluble in dilute hydrochloric and nitric acids. 1“ 
example, 8 99% of the silica is soluble, and represents 43'89% colloidal 

silicic acid intermixed with 39-54% of sporogelite. .... 

The sporogelite is regarded as an original constituent of the lime- 
stones, and to have been precipitated as such from the sea-water at 
the timo that the limestones were deposited. . The bauxites of the same 
region are identical chemically and tninoralogically with the terra rossa, 
but they are of earlier date (compare Kispatid, this vol., 11 , 64). 

JL J. S. 


Analysis of Red Earth from the Floor of an Ancient 
Hut. John O. Hughes (C hem. News, 1912, 100, 247).— A reddish- 
brown earth obtained from the floor of one of the ancient huts forming 
the stone fortress on the top of Pemnaenmawr, Carnarvonshire was 
found to have the following composition : substances insoluble in 
hydrochloric acid, silica, etc., 83-82%; alumina, 2-47% ; iron oxide, 
4-71%; magnesia, 1-45%; sodium and potassium i oxides, 0 o2/ 0 , phos- 
phoric anhydride, 1*22%; sulphur trioxide, 0-13%; water (at 110 ), 
1-86%; loss on ignition, 3-70%; manganese oxide, calcium oxide, 
carbon dioxide, and chlorine, traces. Embedded in the earth were a 
few small pieces of charcoal. The author is of the opinion that ltd. 
earth is the ash of some combustible substance (possibly peat) mixed 
with a portion of the surrounding soil. w - 

A New Fall of Meteoric Iron in Japan. Masumi CmKAsmcr 
and Tadasu Hiei (Zeilsch. anorg. Chem., 1912, 77, 197- 
meteorite which fell in 1904 at Okano, m the province of Tamta, 
Japan, has been examined. The meteorite wh lc h weighs 4742 g ££ 

contains Fe, 94-85%; Ni, 4-44%; Co, 0-48%; P, °.' 2 , 3 %> t n 
and has D 7'98. The ground-mass consists ofmckeliferous , 
showing Neumann’s lines on etching. The phosphide occurs as distinct 

ihabdite crystals. , ,, , 

Heating at 1300° for thirty minutes causes granulation of the ma-, 

and the Neumann’s lines disappear. 
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Meteoric Fall near Holbrook, Arizona. George P. Merrill 
(Smithsonian Misull. Collections, 1912, 60, No. 9, 1—4. Compare 
.Foote, A., 1912, ii, 1183). The stones of this recent and remarkable 
fall resemble in lithological character those of the Pultusk (Poland) 
shower of 1868, and in Brezina’s classification belong to “ spherulitic 
chondrite, crystalline, Cck. The material consists of orthorhombic 
with occasional monoclinic pyroxenes and of olivine with small 
scattered masses of metallic iron and iron sulphide ; numerous chon- 
drules are set in a loose aggregate of particles. The iron sulphide 
forms granules up to 8 mm. across, and resembles pyrrhotite in its 
bronzy lustre ; it is, however, non-magnetic, D~ c = 4 61, and analysis 
II gives the formula FeS, proving the material to be troilite. The 
stone has D 2 ®' 6 = 3 '48, and contains: silicates, 87 48 ; metal, 4-85; 
troilite, 7;56; schreibersite, 0-11%. Analysis by J. E. Whitfield of 
the metallic portion gave I, the sulphide II, and of the silicate portion 
the results under III. 

1’e. Ni. Co. Cu. S. Total. 

I. 90-50 8-68 0-64 0-29 — 10011 

If. 03-62 nil. 3050 100-12 

Si0 3 . Al a Oj. FeO. CaO. MgO. MiiO. NiO. Na.O. Total. 

III. 41-93 4-30 21-85 2A0 29 11 0-25 0’08 uaco D9’92 

L. J. S. 

Meteoric Stones of El Nakhla El Baharia (Egypt). George 
T. Prior [Min. Mag., 1912, 16, 274—281. Compare A., 1911, ii, 
1106 ; 1912, ii, 361). — One of the stoDes, weighing 274 grams, of this 
recent fall was examined. Thin sections show a belocrystalline aggre- 
gate of green diopside and brown olivine (there bemg no hypersthene 
as stated in previous accounts), with a little interstitial matter 
consisting of felspar laths. The diopside shows “herring-bono” struc- 
ture, and its optical constants are a = 1 685, (3 = 1-69, y = 1-72, 
2Y -- 44 — 48°, c : c == 40 — 44°; its composition II (calculated from 
I and III) corresponds with 3MgSi0 3 ,3CaSi0 3 ,2FeSi0 3 . The olivine 
is characterised by the presence of dark brown to black enclosures 
with a definite crystallographic orientation; a = 1’75, ft = 1 '7 85, 
y = 1*80, 2V = 67°; analysis III is of selected grains, and IV of the 
portion of the stone soluble in hydrochloric acid, corresponding with 
2Fe,Si0 4 ,Mg a Si0 4 . This olivine is near to hortonolite, and is much 
more ferriferous than any meteoric olivine previously described. The 
bulk analysis of the meteorite is given under I, corresponding with 
the following mineral composition: diopside, 76/0; olivine, 13-23; 
felspar, 6‘76; magnetite, 1’87; ilmenite, 0*73; chromite, 0"49 ; 
troilite (1), 0-17 ; water, 0-24%. 



SiOg* 

ai 2 0 3 . 

Fe a 0 3 . 

FeO. 

CaO. 

MgO. 

Total. 

Sp. gr. 

L* 

48-96 

174 

1-29 

19-63 

15-17 

12-01 

100-45 

3*47 

II. 

5273 

— 

— 

14-93 

19-22 

13-12 

100-00 

3-42 

III. 

32-59 

— 



51-80 

Ml 

15-60 

101-10 

3-98 

IV. 

33-06 

— 

— 

51-67 

1-86 

13-03 

99 62 

— 

* Also 
H 2 0, 0-2 

: TiOo, 
4. 

0-38 ; Cr,O a , 0-33 

; MnO, 

0 09; N^O, 0-41 ; 

K 2 0, 0-14 ; 

; S, 0-06, 
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Consisting mainly of monoclinic pyroxene and olivine with no 
metallic iron, this meteorite approaches most closely to the angrito 

L. J. S. 


Meteorite Pall in Central Japan. Tetsuqoro Wakihizu (Bdlr. 
Min. Japan, 1912, No. 4, 145 — 150). — A fall of stones was observed 
on July 24, 1909, near the town of Gifu, prov. Mmo. Twenty-four 
stones, the largest weighing 4039 grams, were picked up over an area 
of 12 x 5 km. The material, D 3 57, is classed as a white chondrite 
with very little nickel-iron and iron sulphide. Under the microscope 
it is seen to be holocrystalline, and to consist essentially of olivine and 
bronzite. Analysis gave : 


SiOo. Po0 5 . TiOj. Tofii Fc. Ni, Mu. CaO. 
41012 (1*458 0*410 5*470 ‘20*583 0*133 0*010 2*?0S 


MgO. 

21*707 


S. S0 3 . C. II 2 0. Total. 
2*135 0*201 trace 0*334 !Kr-Jj; 

L. J. S. 


Analytical Chemistry. 


The Estimation of Water and of Carbon Dioxide in Minerals 
and Books. Max Dittrich and W. Ernst [Zeilsch. anorg. Chm., 
1912 77 365 — 376. Compare A,, 1912, ii, 804).— It has not been 
found practicable to estimate water and carbon dioxide in minerals 
and rocks by fusion with sodium metaphosphate or borax, as a constant 
weight is not obtained in blank experiments. On the other band, 
heating the material in a stream of dry air in a silica tube is found 
to be satisfactory. The air supply tube is also of silica, aud is ground 
in and held by springs. A spiral of silver gauze is used to retam 
sulphur. In the case of minerals which lose water with difficulty, the 
final heating is performed by means of the blow-pipe. Bocks contain- 
ing epidote, mica or hornblende often do not lose the whole of their 
water through these minerals becoming enclosed. Much better 
jesults are obtained by the use of a platinum electric furnace sur- 
rounding the silica tube, The water is then driven off completely, 
except in the case of materials containing much fluorine. Calcite 
does not lose its carbon dioxide completely, unless hrst mixed with 
powdered quartz, with a blowpipe, but is completely decomposed in the 
electric furnace at 1100°. The silica tubes last well at 1000 . but 
devitrify at higher temperatures. By the use of a platmum-indmin 
tube and a boat of the same materia), the most refractory rocks lose 
their water and carbon dioxide completely at 1250—1300 

New Reagent for Chlorine and Bromine, Free and Com- 
bined. Georges Dehiges and L. Chelle (Compt rend., 1914, 1 > 
1010-1012. Compare A., 1912, ii, 1208; Guaresohi, ibul., 989).-U ' 
reagent is prepared by the addition of 10 c.c. of a solution of magenta 
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(1 in 1000) to 100 c.c. of sulphuric acid (5% by volume). This is then 
mixed with an equal volume of acetic acid, and 4 c.c. of strong 
sulphuric acid are added. This solution is coloured yellow by chlorine 
and reddish-violet by bromine, the colour being best shown by shakin» 
with chloroform. If the halogens are combined as metallic salts, the 
solution is acidified, the iodine removed by a ferric salt, the bromine 
liberated by the addition of potassium chromate and tested for, and 
the chlorine then liberated by potassium permanganate and separately 
tested for. The vapours are absorbed in dilute alkali before applying 
the test. The method can be applied quantitatively for dealing with 
small quantities of bromine as in natural waters, and is more delicate 
than the methods at present in use. W. q 

The Iodic Acid Process for the Estimation of Bromine in 
Halogen Salts. Frank A. Gooch and P. L. Bluuenthal (Artur. J. 
$ci., 10X2, [iv], 469 — 474). — A criticism of Bugarszky’s process (boiling 
the solution containing bromides and chlorides with potassium iodate 
and dilute sulphuric acid and determining the loss in iodine : A., 1896, 
ii, 216). 

The authors find that although the process was thought to be an 
ideal one, it is vitiated by secondary effects. The latter may be 
reasonably attributed to the action of small amounts of iodine 
monochloride or monobromide formed in the interaction of iodic acid 
and free iodine with hydrochloric acid and hydrobromic acid. 

Substitution of chloric acid for iodic acid cannot be recommended. 

L. DE K. 

Oxidisable Substances in the Air. L. Schwarz and Georg 
MuxChmeyer (Chem. Zentr., 1912, ii, 1695; from Zeitsch. Hyg . 
Infeht.-Krankh 1912, 72, 371 — 384). — Ilenriet and Bouyssy's method 
(A., 1911, ii, 532) whereby the titration of condensed water is taken 
as a measure of the degree of vitiation of an atmosphere, is criticised. 
Such condensed water gives different readings at different tem- 
peratures, and would only give a correct value if all the moisturo in 
the atmosphere could be condensed, or if it contained oxidisable 
substances to the same extent as the collected water, which is not 
the case. J. C. W. 

An Apparatus for Microanalyais of Blood Gases and 
Micro -respirometry. Hans Winterstein ( Biochem . Zeitsch., 1912, 
4 d, 440— 449).— The apparatus (which is figured) is a combination of 
the Barcroft-Haldane and Petterson systems. It consists essentially 
of two pear-shaped flasks, one of which is a compensation flask, and 
the other serves for the actual analysis. They communicate by 
means of three-way stopcocks either with the outer air or with one 
another. The latter communication is through an etched capillary 
tube containing an oil drop. The analysis flask communicates, 
furthermore, with a manometer, of which the narrower limb which 
is nearer the flask is a capillary, graduated in millimetres. The 
outer limb is broader, and is closed by a piece of indiarubber with a 
screw-clamp, and a piece of solid glass rod. The flasks communicate ; 
the meniscus of the oil drop in the capillary connecting the two 
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flasks is brought to a certain point by turning the screw-clamp on 
the indiarubber, and the height of the mercury ifi the graduated limb 
of the manometer is then read. This takes place with the same 
materials in each flask, and the whole apparatus is kept in a water- 
bath. If the measurement to be carried out consists in the deter- 
mination of the oxygen content, Haldane’s ferricyanide method is 
employed, the reagent being kept in spoons fused on to the stoppers, 
The apparatus, after the first reading and adjustment, is then 
removed from the water-bath and shakeD, so as to bring the ferri- 
cyanide into the blood and ammonia mixtures, whilst the two flasks 
are kept closed and out of communication with one another. They 
are then brought back to the water-bath, brought into communication, 
the position of the oil drop in the communicating flask is readjusted, 
and the height of the manometer is read. The difference between 
this and the original reading gives the amount of oxygen evolved. 

S. B. S. 


Estimation of Tellurium by means of Hydrazine Hydrate. 
J. B. Menke (Zritach. anorg. Chtrn., 1912, 77, 282—288). — See 
this vol., ii, 41. 


Detection of Nitrogen in Organic Substances. H. Zellnm 
(Fharm. Zeit., 1912, 57, 979— 980).— For the detection of small 
quantities of nitrogen, or when the amount of the substance to be 
tested is not large, the following modification of the usual test may 
be employed. The substance is fused with potassium, the fused mass 
is dissolved in water, and the solution is wanned after the addition of 
ferrous sulphate. The solution is then filtered, and the filtrate is 
poured on the surface of ferric chloride solution acidified with hydro- 
chloric acid. If nitrogen is present in the substance, a blue zone 
appears at the junction of the two liquids. W. P. S. 


A New Gas-analytical Method for the Estimation of Nitric 
Oxide. I. Oskar Baudisch and Gabriel Klinger (Ber., 1912, 45, 
3231—3236), — The method depends on the fact that when air is passed 
into nitric oxide standing in contact with solid potassium hydroxide, 
nitrogen trioxide (N 2 0 2 ) is formed, and immediately converted by the 
hydroxide into potassium nitrite, there being no formation of nitrogen 
dioxide. Four-fifths of the contraction thereby caused is due to 
nitric oxide, as expressed by the equation: 4NO+O 2 + 4K0H= 
4KN0„ + 2H 2 0. 

The analysis is carried out in Fuller’s gas-analysis apparatus ; the 


pipette contains slightly moistened stick potassium hydroxide, with 
which the nitric oxide is in contact before air is passed in, aDd all 
measurements are carried over mercury. Before passing the nitric 
oxide into the pipette the latter is completely filled with mercury. 

The method gives accurate results, even in the presence of nitrous 
oxide or hydrogen. The reverse method of passing the nitric oxide 
into air standing over potassium hydroxide cannot be used, since a 


mixture of N 5 0 a and N0 2 is formed. 


T. S. P. 
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Detection of Nitrone Acid in 
1912, ii, isi6 — 1847; from Hull. Sri. 
_-To 10 c.c. of the water 4 or 5 
benzidine, o-tolidine, or dianisidine 
Xhe mixture is then acidified with 
shaken, when the development of a 
time, shows the presence of a nitrite 
reagent. The limit of sensitiveness : 
per litre. 


Water. Primot (Chen i. Zenlr., 
Pharmacol., 1912, 19, 546—547). 
drops of a 1 — 1*5% solution of 
in 30 —40% alcohol are added. 
5 or 6 drops of acetic acid and 
yellow colour, which deepens in 
Benzidine is the least sensitive 
s below 0-01 mg. of nitrous acid 

J. c. w. 


Estimation of Nitrates with Indigo. Luigi Ermanno Cavazza 
(Chan. Zenlr., 1912, 11, 1061—1062 ; from Atti II. Conor Naz 
Chim. applic., 1912).— Ten grams of powdered pure indigo are intro- 
duced (with cooling) in small quantities into 50 c.c. of fuming 
sulphuric acid, and after forty-eight hours the solution is diluted to a 
litre. Fifty c.c. of the liquid are then diluted so that 10 c.c. corres- 
pond with 0-001 gram of nitrogen pentoxide. When dealing with 
nitrates, a stronger solution may be employed. Organic matters if 
present should be removed by adding to 25 e.e. of the solution the 
requisite amount of potassium permanganate (previously determined) ; 
30 c.c. of sulphuric acid are added, and the whole heated over a small 
flame and titrated. When the liquid turns bright yellow, the heating 
is discontinued and the titration rapidly brought to an end. In testing 
ordinary water, concentration by evaporation is not necessary as tho 
end reaction is so very sensitive. 1 ,. nE k. 


The Marsh Arsenic Test. Georg Lockemann {Chan. Zeit., 1912, 
36, 1465 — 1466). — Historical. The original Marsh apparatus and 

L. be K. 


modifications of it are described. 


Estimation of Small Quantities of Carbon Monoxide. Otto 
Brukck (Zeitsch. angew. Chan., 1912, 25, 2479— 2481).— A suitable 
flask of known capacity (say, a litre flask) is fitted with a doubly 
perforated rubber cork closed by means of rods. After filling the 
flask with the air to be examined, 00 c.c. of sodium palladium chloride 
(1 c.c. = 0-004762 gram of palladium) are introduced from a pipette 
(while gently loosening the second rod), followed by 25 c.c. of 5% solu- 
tion of sodium acetate; the volume of liquid is, of course, deducted 
from the volume of the gas tested. 

After an hour’s action with frequent shaking, the palladium which 
has deposited owing to the reducing action of the carbon monoxide is 
collected and ignited with the usual precautions ; 1 gram of metallic 
pilladium = 0'2624 gram, or 210 c.c, of carbon monoxide. 

Hydrogen and the unsaturated hydrocarbons should be absent, as 
they also exert a reducing action. L. be K. 

Simple Apparatus for the Estimation of Carbon Dioxide. 
W. K. Forbes (Chan. News, 1912, 106, 284). — The apparatus consists 
essentially of an inverted V-tube closed at either end and provided in 
the middle with a ground stopper carrying a delivery -tube and tap. 
In use, the acid is placed in one limb and the carbonate in the other. 
Reaction is started by suitably inclining the apparatus. H. W. 
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Cobaltinitrite Method of Estimating Potassium. F. H. 
MaoDousall (/. Amer. Chem. Soc., 1912, 34, 1684— 1686).— In the 
estimation of potassium by the cobaltinitrite method, it ib usual to boil 
tho yellow precipitate with excess of AT/lO-potassium permanganate, 
then add dilute sulphuric and oxalic acids, and finally to titrate with 
AVlO-permanganate. Tho oxidation of the nitrite thus takes place in 
alkaline solution, and the permanganate is reduced to manganese 
dioxide. The latter reacts but slowly with the oxalic acid added 
subsequently, since the mixture is so dilute. The author has therefore 
studied the effect of adding dilute sulphuric acid to the yellow precipi- 
tate before ozidistng it with permanganate. 

It has been found that accurate results can be obtained in this way, 
but that a different factor must be employed in the calculation ; accord- 
in- to the usual method, 1 c.c. of iV/10-permanganate u equivalent to 
0 0007111 gram K or 0 0008564 gram K s O, whilst with tho modified 
method, 1 c.c. of Nj 10-permanganate corresponds with 0'0006518 grnni 
K or 0-0007850 gram K,0. E ' G - 

Determination of the Sensitiveness of the Hydroxide Re- 
actions for the Common Metaie. Louis J. Cubtoan and A D, 
St. Jons (J. Amer. Chem. Soc., 1912, 34, 1679—1684). A study has 
been made of the sensitiveness of the hydroxide test for metals 
The experiments consisted in treating a solution of a salt of the metal 
with 10% ammonia or sodium hydroxide, the final volume being 5 cc. 
In the following cases, ammonia was used as the precipitant and the 
limiting concentrations of the metals at which a precipitate was visible 
were: lead, 1-6500; mercury (in the mercuric state) 1-13,000; 
bismuth, 1-10,000; iron, 1-80,000; aluminium, 1-100,000, chro- 
mium, 1—170,000; zinc, 1—80,000. For the following metals, 
sodium hydroxide was employed as the reagent and the limits found 
were : silver, l -40,000 ; mercury (in the mercurous state), 1-200,000 , 
copper, 1-10,000; cadmium, 1-40,000; nickel, 1-80,000; cobalt, 
1-80 000 ; magnesium, 1-10,000. In the case of manganese, either 
ammonia or sodium hydroxide can be used, the limiting concentration 
in each case being 1 — 170,000. 

Estimation of Lead in Lead Paints. JtonTJn 
Xmtr 1912 ii, 1788 ; from Farbmzeil., 18, 18— 20).— The nitric acid 
solution of the lead compound is electrolysed at 60—65 by a current 
of 0 05-1-5 amperes, using gauze electrodes, and the lead dioxide i» 
washed without breaking the current and then dried at 201K ^ ^ 

Cuprous Iodide, Moritz Kohn and Arthur Kwra (Ztilsch. 
anorg Chem., 1912 , 77 , 252-254).-Cuprous iodide may be .analy® 
bv the method of Baubigny and Chavanne for iodine in organic 
substances (A., 1903, ii, 510; 1904, ii, 203). One to 1;5 gram of 
silver nitrate is dissolved in 40 c.c. of concentrated 
fiask, and, after cooling, 5 grams of pure potassium dichromate ,u 
added. This is then dissolved by warming, and the 1 0 d 

cooled. After adding 0-3 gram of the substance, the fiask is warme 



ANALYTICAL CHEMISTRY. 


ii. 77 


and shaken until the evolution of oxygen begins. The silver iodide 
formed at first dissolves as iodite. After cooling, the contents of the 
flask are poured into 80 c.c. of water, reduced by sodium sulphite, aud 
allowed to remain until the silver iodide has settled. This is collected 
od a Gooch filter after the addition of nitric acid, dried at 130°, and 

weighed. 

Copper is estimated by heating 0-5 gram of the substance with 
15—20 c.c. of nitric acid (1 : 1), converting into sulphate, and 
precipitating as sulphide. 

Like potassium bromide (Kohn, A. ( 1909, ii, 891), ammonium 
bromide solutions dissolve cuprous iodide, the solubility increasing 
rapidly with the concentration. C H D ° 

Sensitiveness of the Bead and Lead Dioxide Tests for 
Manganese with Special Reference to the Interference of 
Iron. Louis J. Curtuan and A. D. St. John (J. Amer. Chm. ,S'oc. 
191 -i lfi /J 1679). A study has been made of the sensitiveness 
of the bead and lead dioxide tests for manganese ami the influence of 
iron on these tests. The results show that the lead dioxide tost is not 
trustworthy in presence of 300 or 400 parts of iron to 1 part of man- 
ganese unless as much as 0'2 mg. of manganese is present, but that 
the bead test is efficient with larger quantities of iron provided that 
as much as 0 005 mg. of manganese is introduced into the head and 
certain specified precautions are observed. E. q. 

Estimation of Iron in Water. F. Koxrc (Chem. Zentr., 1912 
ii, 1064 ; from Apotk. Zeit., 27, 536— 537).— Klut's nitric acid process 
{Slid., 1909, ii, 1076) for the colorimetric estimation of iron in waters 
gives good results with samples absorbing not more than 80 mg. of 
potassium permanganate per litre. When this amount is exceeded, 
the iron should be estimated, colorimetrically, in the residue after 
ignition. L. de K. ■ 

Reagent for Detecting Small Quantities of Nickel. V. 
Iortini {Chem. Zeit, 1912, 30, 1461). — The following solution is 
recommended for the detection of nickel in plated wares and nickel 
alloys, 0'5 Gram of dimethyiglyoxime is dissolved in 5 c.c. of 98% 
alcohol, and 5 c.c. of ammonia are added. After rinsing the surface 
with ether, a drop of the reagent is applied, when a rose-coloured spot 
will form should nickel be present. Previous heating in the oxidation 
flame will render the test still more delicate. The presenco of other 
metals usually present does not interfere. The spot formed may be 
easily removed with a towel. L. D e K. 

Test for Methane. I. Otto Hauser and H. Herzfeld [Her., 
1912, 45, 3515 — 3516). — Methane and ozonised oxygen react with 
each other with the formation of formaldehyde, which reaction may be 
used as a very delicate test for methane. The gas to be tested is 
mixed with ozonised oxygen and the mixture passed through a tube 
containing moistened glass wool, which is afterwards extracted with 
water and the solution tested for formaldehyde with morphine and, 
sulphuric acid. 
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Methane is the only hydrocarbon which gives formaldehyde. Ethane 
gives acetaldehyde or acetic acid, but the reaction la much slower than 
with methane, whilst acetylene is oxidised explosively to carbon 
dioxide. The reaction with acetylene takes place also in acetone 
solution, and is accompanied by a beautiful green luminescence. 
Toluene is oxidised by ozone with formation of formio acid.^ ^ 


Analysis of Hydrocarbon Mixtures. Oscar Rodtala {Che m. 
Zentr., 1912, ii, 638; from Ann. Acad. Set. Fennicae , A., 2, No. 13, 

P 9 pp \ The iodine absorption process for the testing of petroleums is 

too much affected by the personal equation, and reports founded on it 
should be accompanied by a careful description of details of analysis, 
including time of action, temperature, exposure to light, and volume of 
iodine solution added. Frank’s bromine process {Chem. Ind, 1901, 24, 
263) may be successfully applied when small quantities of the substanca 
aro to be tested, also when the refining degree of colourless or pale 
petroleum products has to he determined, or when the degree of purity 
of olefines has to be ascertained. From the bromine number the 
percentage of the olefine is calculated directly by the formula 
A = \K+{n-5)c\G, in which A= % of the olefine, a constant, n 
the mean number of carbon atoms for the olefine boiling at between 
the limits of temperature (at least 5), c = a constant ( - 0 875 ), and G 
the bromine number. For amylene, K= 0-4375 ; for hexylene, 0-5950; 
for heptylene, 0 6075 ; for each additional CH s -group, the constant 
increases on the average by 0-0875. To show the accuracy of the 
formula a bromine number was taken of a mixture of amylene and 
isopentane, and the result agreed with the sulphuric acid process and 

,i j 'i iii DE ii, 

the density. 

Methoxyl Estimation with Hydriodic Acid and Phenol. 
Fritz Weishut (Monatsh., 1912, 33, 1165 — 1172).— It is found that 
many substances which fail to give satisfactory results for the estima- 
tion of the methoxyl group, even in the presence of acetic anhydride, 
can be made to do so by using a mixture of hydriodic acid with 
approximately one-quarter its volume of phenol, in most cases the 
reduction is complete in about one and a-half hours, but methy 
nitroanisate required five and a-half hours. ■ ■ 


Estimation of Higher Alcohols in Wine. Theodore vra 
Feeler-berg {Chem. Zentr., 1912, ii, 1851 ; from MM. ^ebemmitt. 
Jlyg , 3, 231 — 235).— The colour reaction which higher alcohols gi 
with' salicylaldehyde and concentrated sulphuric acid (A , 1911, u, 
667) has been applied to wine. Natural wines are found to -contain 
about three parts per 1000 of higher alcohols, which suggests that the 
accepted value for cognac (1 per 1000) is very low. J . L. w . 


A Colour Reaction of Wine. Theodore von Fellenberg {Chem. 
Zm.tr., 1912, ii, 1850—1851 ; from Mitt. Lebenmitt. Byg., 4 
228— 231).— A colour reaction which phloroglueino! S 1Tes J" 
vanillin and hydrochloric acid is also obtained with wine, 
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probably contains, therefore, an unsaturated alcohol. The red colour 
may be matched against a standard solution of acid magenta. 

J. C. W. 

Examination of Lead Precipitates in Wine ; Pentose and 
Jdethylpentose Estimations in Grapes and Wine. Theodore 
von Fellenberg (CAem. Zentr., 1912, ii, 1850; from Mitt. Lebensmitt. 
110 . : 3, 213 21i). After precipitation with just the required 
amount of lead acetate {found by a series of preliminary tests) there 
are still some substances in natural wines, although scarcely at all 
in sophisticated wines, which may be precipitated by basic lead nitrate. 
The precipitate contains succinic acid, inositol, pectin, pentosan, and 
methylpentosan. The pectin of grapes contains pentose and methyl - 
pentose, but does not account for tbe whole of these sugars, which 
are present both . in the free state, unprecipitable by °basic lead 
nitrate, as well as in the form of pentosans. J. C. W. 

A Simple Method of Characterising Acraldehyde. William 
Oechsner de Cootnck (Bull. Acad. my. Belg., 1912, 524).— The 
acraldehyde vapour is condensed in distilled water, through which a 
slow stream of oxygen is then passed until the solution is strongly 
acid. On dissolving freshly precipitated silver oxide in this liquid 
and concentrating the clear solution, silver acrylate crystallises out 
in the pure state. W. G. 

A Bromometric Estimation of Formic Acid. H. Mader 
(Chern. Zentr., 1912, ii, 1401 ; from Apoth. Zeit., 1912, 27, 746—747). 
— A method for the estimation of formic acid is given ; it depends 
on the oxidation of the acid by bromine. The solution is left for 
twelve to fifteen hours with bromide and bromate of potassium and 
phosphoric acid in a stoppered bottle, when the unused bromate. is 
decomposed by potassium iodide and estimated with thiosulphate. 

J. C. W. 

The Detection of Acetoacetic Acid by Sodium Nitroprusaide 
and Ammonia. V ictor John Harding and Robert Fuleord Ruttan 
(. Bio-Chem . J ,, 1912, 6, 445 — 450). — Le Nobel’s test for acetone in the 
urine, in which the urine is treated with acetic acid, sodium nitro- 
prusside and ammonia, was found to give a less distinct reaction with 
urine to which acetone had been added than in natural acetonnric 
urines ; furthermore, in the latter cases the reaction was less distinct 
in distillates containing relatively large amounts of acetone than in 
the original urine. The authors show now, that the Le Nobel test is 
really a reaction for acetoacetic acid and not for acetone, and as such it 
is capable of detecting 1 part of this acid in 30,000, whereas the 
ordinary ferric chloride test fails when the dilution is only 1 iD 7000. 

S. B. S. 

Detection of Benzoic Compounds. Otto Schmatolla ( Pharm . 
Zcit., 1912, 57, 947). — Twenty c.c. of a solution to be tested for tbe 
presence of benzoic acid are mixed with 5 c.c. of hydrogen peroxide 
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and a solution, prepared by dissolving 5 grams each of ferrous 
sulphate and boric acid in 100 c.c. of water, is added until the mixture 
no longer becomes darker in colour. Should benzoic acid he present, a 
dark bluish-green coloration develops with a few seconds. The test 
will detect the presence of 1 part of benzoic acid in 15,000 parts of 
solution. A similar reaction is given by all benzoic compounds, 
hippuric acid, etc. Benzoic acid, however, may be separated from 
hippuric acid in mixtures of the same by extracting the former acid 
with light petroleum. By means of suitable solvents, beDzoic acid may 
be separated from salicylic acid, and then identified by the above 
reaction. & 

Nature of the Reactions of Naphthenic Acids. K. W, 
Charitschkov (Chew. Zeit., 1912, 36, 1378, Compare A., 1910, 
ii, 549 ; 1911, ii, 543).— The reactions of naphthenic acid described 
previously with copper sulphate, ferrous salts, cobalt nitrate, and 
hydrogen peroxide are characteristic of cycfopentanemonocarboxylic 
acids, and are not shown by acids which contain the eyefohexane ring, 
such as cycfohexylacetic acid. H. W. 

A New Method for the Colorimetric Estimation of Uric 
Acid in Urine. Otto Folin and A. B. M acallim, jun. (J. Jiiol 
Chem., 1912, 13, 363 — 370).— The method is based on the colour 
produced by the action of phosphotungatic acid. Wi D. H. 


Detection and Estimation of Arachis Oil. Norman Evens 
(Analyst, 1912, 37, 487— 492).— After trying various methods 
already proposed, the author gives the following process ; 5 grams 
of the sample (say, olive oil) are saponified with 25 c.e. of alcoholic 
potassium hydroxide (80 grams in 80 c.c. of water and diluted to a 
litre with 90% alcohol) in a reflux apparatus. To the hot soap 
solution are added 7'5 c.c. of dilute glacial acetic acid (1:2) and 100 c.c. 
of 70% alcohol containing 1 vol.% of hydrochloric acid, and the liquid 
is then cooled to 12—14° for an hour. The deposit is collected and 
washed with the acid alcohol (temp. 17 — 19°) until the filtrate gives 
no turbidity with water, the washings being measured. The precipi- 
tate, according to its bulk, is dissolved in 25 to 70 c.c. of hot 9u% 
alcohol and cooled to 1 5—20°. If abundant crystals appear, then after 
one to three hours they are collected and washed, first with 90% alcohol 
(about half the volume used for crystallisation), and finally with 50 c.c. 
of 70% alcohol. The crystals are now dissolved in hot ether, and this 
is then distilled off in a weighed flask ; the residue is dried at 100 
and weighed. Should the m. p. be lower tbau 71°, the acid should be 
recrystallised from 80% alcohol. A correction for solubility should be 
made, for which a table is given. If no, or but few, crystals are 
obtained from the 90% alcohol, a sufficient quantity of water is added 
to reduce this to 70% strength. Any deposit then formed within an 
hour at 17—19° is collected, washed with 70% alcohol, and weighed 
as before, applying the correction for solubility. It must be re- 
crystallised if the m. p. is below 71°. _ . 

4-54 Grams of crystals = 100 grams of arachis oil. The following 
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oils gave no crystals : olive oils, including three superfine Maloga and 
eight of unknown origin, almond, poppy, and rape oils. L. de K. 


Estimation of Cyanogen Compounds in Gas-Liquors 
Franz Weisser (CUm.JeM, 1912, 36, l285-12a7).-*, ( ;„, a tL of 
ammonium cyamde.-lhis is found by difference from the total 
cyanogen and that present as ferrocyanide. Total cyanogen,— 51)0 c.e. of 
the liquor are mixed with 50 c.c. aqueous potassium hydroxide (11) 
and 50 c.c. 10% ferrous sulphate, and heated for one to two hours ‘on 
the water-bath. After cooling and diluting to a litro, 100 c.c. of the 
filtrate are acidified with hydrochloric acid, and 5 c.c. of 10% ferric 
chloride are added. The Prussian-blue formed is collected and then 
again decomposed with dilute aqueous potassium hydroxide. The 
filtrate, which contains all the cyanogen as ferrocyanide, is evaporated 
with excess of sulphuric acid, and the residue is gently ignited*! The 
residual iron oxide is then estimated as usual by titration with 

permanganate. One c.c. of JV/100-permanganate = 0-0015C gram of 

cyanogen. 

Ammonium ferrocyanide.— 100—500 c.c. of the liquor are evaporated, 
and the residue is gently ignited. The iron is then titrated as 
usual; 1 c.e. of rV/100 permanganate = 00028-1 gram of the 
ferrocyanide. 


Ammonium, thiocyanate .— The author has slightly modified Pfeiffer’s 
colorimetric process. Fifty c.c. of the sample are diluted with 50 c.c. 
of water, and evaporated on the water-bath to 30 c.c. so as to expel 
the free ammonia. After diluting to 100 c.c., 20 c.c. of the solution 
( = 10 c.c. of sample) are mixed with 10 c.c. of ferric chloride 
solution (5 parts of the salt made up to 100 parts with 10% hydro- 
chloric acid) and diluted to 500 c.c. An aliquot part of the liquid is 
then matched as usual with a solution of ammonium thiocyanate of 
known strength. l DE ]{ # 


Estimation of Scatole and Indole in Feeces. Curt Moewes 
{Cftem. Zentr., 1912, ii, 1702; from Zeitsch. expt. Path. Ther. } 11, 555). 
—The scatole and indole obtained by extracting the steam distillate 
with light petroleum are precipitated by dimethylaminobonzaldehyde, 
ami the dye is dissolved in water and compared in a Plesch chromo- 
photometer with a test solution of 1 : 100,000 made from equal parts 
of indole and scatole. Values of 0*008 — 0 024 gram per 100 grams 
of faecal matter were obtained. J. C. W. 


Action of Activated Aluminium on Alkiloidal Extracts* 
Its Use in Toxicology. Emile Kohn-Abrest (Compt. rend., 1912’ 
155, 1179—1181. Compare A., 1912, ii, 64S — 768). — A study of the 
behaviour of the more common vegetable alkaloids, pure, or mixed 
with viscera, in the presence of activated aluminium. The hydrated 
oxide formed from the activated aluminium only fixes a certain small 
proportion of alkaloids, such as strychnine, quinine, and cocaine in 
alcoholic solution acidified with tartaric acid, whilst on the other 
hand it retains almost all the nicotine. Data are given for some 
iourteen alkaloids. Alcoholic extracts of viscera containing morphine 
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and strychnine, after treatment with activated aluminium, are obtained 
in a state of great purity, wherein the alkaloids can be readily detected 
and estimated. 1'- 


Distinction between Cocaine and its Substitutes, ]y 
Scherbatschev (CAem, Zmlr., 1912, [ii], 386; from Apoth. Ztit., 1912, 
27, 411. Compare Hankin, A., 1911,ii, 162).— The appearance under 
the microscope of solutions of /3-eucaine, nirvanine, alypine, holocaine, 
and novocaine, when solutions of ammonia (10%), potassium hydroxide 
(10%), or sodium hydrogen carbonate (saturated) are added to them, is 
described. ^ 

Gravimetric Estimation of Quinine as Nitroprusside. P. j, 
Kruysse ( Pharm . 1 Veekblad, 1912, 49, 1117 — 1120). Quinine nitro- 
prusside is obtained as a crystalline precipitate when a neutral 
solution of a quinine 3 alt is treated with sodium nitroprusside ; its 
solubility is less than that of the tartratB or oxalate, 100,000 parts of 
water dissolving 39 parts of the salt. For the estimation of quinine 
in powdered cinchona bark, 5 grams of the latter are mixed with 
3-5 c.c. of water, 1 c.c. of ammonia and 2'5 grams of slaked lime, and 
the mixture is extracted in a Soxhlet apparatus for two hours with 
acetone. After the acetone has been evaporated from the extract, the 
residue is dissolved in 25 c.c. of 2% hydrochloric acid, the solution 
is filtered, rendered alkaline, and shaken with ether. Tho ethereal 
solution is then shaken with dilute hydrochloric acid, the separated 
acid solution is neutralised, diluted to 50 c.c., heated to 90°, and 
treated with 0'5 gram of ammonium oxalate. After cooling, the pre- 
cipitate is collected on a filter, washed with a small quantity of water, 
and then dissolved in 0 c.c. of 2% hydrochloric acid. This solution is 
nearly neutralised, and the excess of oxalate is removed as calcium 
oxalate. The solution is now neutralised with ammonia, diluted to 
70 c.c., heated to boiling, and treated with 0’5 gram of sodium nitro- 
prusside. After cooling, the precipitate is collected, washed with 
water, dried at 100°, and weighed. The treatment with ammonium 
oxalate is for the purpose of separating cinchonine from the quinine. 

W. P. s. 

Estimation of Quinine Sulphate in Cinchona Bark. P. J. 
Kruysse (Pharm. Wtekblad, 1912, 49, 1136—1136). — The author 
(preceding abstract) regrets he was not acquainted with the work of 
Kramers (A., 1897, ii, 83), who, however, did not succeed in applying 
the nitroprusside reaction quantitatively. L - de lx. 

Hyposulphite in Volumetric Analysis. I. W ilhelm Siemusd 
(Monatsh., 1912, 33, 1431— 1445),— The hyposulphites give stable 
compounds with the ketones, which, in contradistinction to the form- 
aldehyde-hyposulphites, act as reducing agents in the cold. _ Solutions 
of these compounds may therefore be used as standard reducing agen s 
in volumetric analysis. The author finds that a convenient solution 
has the following composition: 19 grams of sodium hyposulphite, 
15 c.c. of acetone, and 35 c.c. of ammonia (D = 0-91) to one litre o 
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water. The solution is kept, under a layer of paraffin oil, in a stock 
bottle from which A burette can be filled automatically; the top of 
the liquid | n the burette is covered with toluene to prevent contact 
with the air. The tip of the burette is connected with the titration 
tlask by means of a piece of glass tubing, which is bent twice at right 
angles, and passes through the rubber stopper of the flask. The 
stopper also contains inlet and exit tubes for a current of oxyoen-free 
carbon dioxide, and a thermometer. 

The solution of the hyposulphite is standardised by means of iron 
alum, or an oxidised solution of ferrous ammonium sulphate, using 
ammonium thiocyanate as indicator, and in the presence of sulphuric 
acid. The titration is carried out in the cold, with vigorous shaking ; 
the sulphite formed has no action on the ferric salt. The solution is 
fairly stable, but should be standardised daily. 

Experiments with a large number of azo-dyes, dyes which form 
leuco-compounds and nitro-colouring matters, show that they are 
reduced quantitatively by the above hyposulphite solution. 

T. S. P. 

Methods of Estimating SapoDins. (Mile.) Marie Korsakov 
[Comfit, rend., 1912, 155, 844 — 846). — A critical study of the methods 
at present employed for estimating saponins. Christophson’s method 
based on tbe precipitation of the saponin as a barium compound is 
inaccurate, since the whole of the saponin does not separate, and further 
the barium hydroxide precipitates, from plant extracts, other substances 
than saponins, which on hydrolysis yield dextrose. A modification of 
Kruskul's method gives good results. The plant is dried, finely 
powdered, and extracted with boiling alcohol (60%). The extract is 
filtered, tbe alcohol distilled off, and the residue evaporated on the 
water-bath with calcined magnesia. The resulting paste is extracted 
with boiling alcohol (80%), the extract filtered, and precipitated with 
ether. The precipitate is dissolved in 3% sulphuric acid, and 
hydrolysed in an autoclave at 105° for one hour, the sapogenin liberated 
being washed with water, dissolved in absolute alcohol, and weighed 
alter distilling off the alcohol. \V. G. 

A Delicate Test for the Detection of Albumin in Urine, 
Adolf Jollis [Zeitsch. physiol. Chem., 1912, 81, 205 — 206. Compare 
A., 1896, ii, 344). — The reagent is composed of mercuric chloride, 
10 parts, citric acid 20 parts, sodium chlorate 20 parts, water 500 
parts. Five c.c. of the filtered urine are added to each of 
three test-tubes. To (1) and (2) 1 c.c. of 30% acetic acid is added, 
5 c.c. of the reagent are put in (1), and the other tubes are filled with 
water to the same level. The tubes are observed against a black 
background, (3) being placed in the middle. The reaction is sensitive 
to 1 part of albumin in 120,000. E. F. A. 

Chemistry and Estimation of Gelatin. M. Berrar (Biochem. 
Zeitsch., 1912, 47, 189 — 214). — Gelatin forms saturated solutions in 
water in the following strengths: 0'62% at 21°, 0*60% at 18°, and 
0’56% at 17°. If the concentrations only slightly exceed these pro- 
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portions, a gel is formed. Gelatin cannot be precipitated quantitatively 
by alcohol, or by metapbosphoric acid, as it completely dissolves 
excess of the latter reagent, the proteins being only partly soluble in 
excess. At room temperature it is not precipitated quantitatively by 
picric acid, but at 8° precipitation is complete when a gelatin solution 
is mixed with a saturated aqueous solution of the acid. The acid com- 
bining power of gelatin was estimated by precipitation with potassium- 
mercuric iodide and picric acid solutions. Hydrochloric acid could not 
be used for this purpose, as the precipitate dissolves in excess of the 
acid. By this means it was found that 1 gram of gelatin combines 
with the equivalent of 11 3 c.o. JV/10-acid, which corresponds with a 
molecular weight of 823. The picric acid precipitate of gelatin 
dissolves in alcohol and in 2% urea solution containing sodium chloride, 
If a mixture of 1 part of saturated aqueous solution of picric acid and 
4 parts of alcohol are added to a gelatin solution, the gelatin is not 
precipitated, whereas other proteins are. The gelatin is, however, pre- 
cipitated quantitatively from this gelatin-picric acid solution in alcohol 
by the addition of excess of aqueous picric acid solution in the cold. 
The precipitate again dissolves on warming to 40°, or treating again 
with absolute alcohol. On these reactions a method is based for 
estimating quantitatively gelatin in the presence of other proteins. 
It was incidentally observed that the nitrogen in picric acid can be 
quantitatively estimated by Kjeldahl's process, if it is first reduced by 
iron and glacial acetic acid. S. B. S. 

The Rideal- Walker Phenol Control. A Possible Discordant 
Factor in the Standardisation of Disinfectants. J. T, A issue 
Walker and John M. Weiss (./. Franklin Inst., 1912, 101 — 112). — 
The accuracy of the Rideal-Walker process depends on the purity of 
the phenol which is employed as the slaudard. Ordinary crystallised 
phenol is usually contaminated by cresols to such an extent as to 
render it unsuitable for the purposes of bactericidal control ; four 
specimens of phenol examined by the authors were found to contain 
from 1 ■ 1 to 1 2'8% of cresols. As cresol has approximately three times 
the bactericidal efficiency of phenol, the error from this cause may be 
very considerable. The purity of the phenol should be ascertained by 
a determination of its solidifying point, and phenol having a lower 
solidifying point than 40° should he rejected. Synthetic phenol 
prepared by the authors showed a solidifying point of 40 5°. The 
bromine titration method does not yield trustworthy results a; 
regards the purity of the plieuol, but it may he employed for 
checking the strength of the 5% stock solution prepared from pure 
phenol. 1y ' ,T - B. S. 



ii. 85 


General and Physical Chemistry. 


jjew Observations Relative to the Zeeman Effect in the 
Hydrogen Spectrum. F. Croze ( Compt . rend., 1912, 155, 

1610. Compare A., 1912, ii, 613). — The author has extended 

his study of the Zeeman effect in the case of hydrogen to the S-line, 
a nd has made Dew measurements, for this line and the a-, ft-, and 
■lines, of the value of A\ in a field of 24,122 gauss. He maintains 
{p p re vious view that these three rays furnish a pure triplet with 
normal deviation, and replies to Paschen and Back (Ann. Pliysik., 1912, 
jjrj 39 1 g97), putting forward an explanation as to why their results 
differ from his. w - G. 


The Dispersion of Certain Metals in the Visible Spectrum. 
Constantin Zakrzewski (Bull. Acnd. Set. Cracow, 1912, 842 — 849). — ■ 

V formula is deduced, by means of which the optical constants of a 
metal can be calculated from the phase differences of the components, 
parallel and perpendicular to the plane of incidence, measured for two 
different angles of incidence. This method of obtaining the constants 
does not, like the usual method, involve the preparation of highly 
polished metallic mitrors. The formula is applied to data obtained by 
the author for nickel and zinc, and to Drude’s measurements for 
silver, H.M. D. 

Electric Behaviour of Certain Vapours which Exhibit 
Absorption Banda F. Burgee and Johannes Kobsicsbekcer 
iphynhd. Zeitsch., 1912, 13, 1198-1199).— The nature of the process 
which, gives rise to banded emission and absorption is further 
discussed (compare A., 1913, ii, 405). Bromine and nitrogen peroxide 
exhibit banded spectra, and experiments with these substances are 
described which show that the carriers responsible for the banded 
spectra in these two cases cannot be due either to electrons or tree 
ions so far as the visible spectrum is concerned. An upper limiting 
value for the proportion of ionised molecules is calculated, which also 
indicates that the banded absorption cannot be attributed to the 
occurrence of ionised molecules. 


The Absorption Curve of Colloidal Silver Solutions. R. Gam 
(Phynkal. Zeittch., 1912, 13, 1185-1 186).- On the assumption that 
the colloidal particles have the form of ellipsoids of rotation, the 
author has calculated the form of the absorption curve for the leg on 
i = 4200 to A = 7500 for varying values of tbe axial ratios As in t 
case of gold solutions (A„ 1912, ii, 508) the curve thus obtained may 
be utilised in tbe investigation of the geometucal form of the tides 
present in colloidal solutions of silver. lju 


The Influence of Acid Radicles on iihe Colour Intensity 
of Copper Salts. Chasms Scott Garrett (Zateck hltHrocbtm. 
1913 19 l_7) —The molecular extinction of a number oi soluble 
.!' 1 
VOL. 01V. 11. 
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copper salts was determined by means of a Hufner spectrophotometer. 
The salts CoCI„ CuBr 2 , Cu(N0 3 ) 2 , Cu(C10 3 ) 2 , CuCr 2 0 7 , CoSO t , and 
Cu(C10 1 ) ! were examined at concentrations from In— O'Oln. The 
experimental results are discussed and interpreted on the basis of 
Baly’s theory of the action of a solvent on a dissolved substance, ft 
is shown (I) that when a concentrated solution is diluted, a penetra- 
tion of the salt molecule system by the solvent molecule system occurs ; 
(2) the mean number of solvent molecules, the fields of force cf which 
penetrate the field of force of the dissolved molecule, conditions the 
process of solution at a given concentration ; (3) every vibration cf 
the copper atom in the undissociated molecule, which is active in 
the absorption of light, is influenced by the free electric field of the 
typical atoms of the acid radicle ; (4) the light absorption due to 
the copper is not specifically influenced by the presence of a coloured 
acid radicle, as is frequently the case with organic substances, and 
(5) there is a strengthening of the light absorption when the free 
electric field of the acid radicle is negative. J. F. S. 


Absorption Spectra of Solutions as Affected by Tempera- 
ture and by Dilution, Quantitative Study of Absorption 
Spectra by means of the Radiomicrometer. Harry C. Joses 
and J. Sam Guy ( Amer . Chem.J., 1913, 49, 1-46).— In an earlier 
paper (A., 1912, ii, TO) an account was given of a study of the effect 
of heat and of dilution on the absorption spectra of certain neodymium 
salts. The work on these salts has now been continued and the 
investigation has been extruded to praseodymium nitrate and 
chloride and to uranyl nitiate and sulphate. The radiomicrometer 
employed was a slightly modified form of that described previously. 

‘ E, G. 

Quantitative Investigation of the Absorption of Ultra- 
violet Raya by the Fatty Acids and their Isomeric Esters. 
Jean Bielecki and Victor Henri (Compt. rend., 1912, 155, 
1617—1620. Compare A., 1912, ii, 882).— The authors have made a 
moie detailed comparison of the absorptive power in the case of three 
fatty acids and the esters isomeric with them, and in the case of 
a number of groups of isomeric esters, the absorption being measured 
in aqueous and alcoholic solutions and with rays of varying wave- 
lengths. Curves and tables are given, and the results show that 
(1) the absorption spectrum of the various acids is different from that 
of the esters isomeric with them, this difference being independent of 
the solvent; (2) the absorption of the ultraviolet rays is controlled by 
the molecular complexity and augments with increasing complexity, 
There is also a considerable variation in the absorption spectra of the 
isomeric esters, dependent on the molecular arrangement, as is shown 
by a study of the four esters, butyl acetate, propyl propionate, ethyl 
In- butyrate, and methyl valerate. W ' ' 

The Absorption Phenomena of Oxyhemoglobin in the 
Grating Spectrum, Otto Schomm (Zeiltch. pkynol. Chem., > 
83 1—24). The spectrum obtained by a diffraction grating > 
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spolien of as the natural spectrum, in contradistinction to that 
obtained by a prism. Careful measurements of the three bands (two 
in the visible, one in the ultra-violet region) are given, and the 
re.-ults figured in plates. . Some variations occur even in the blood 
of the same species, and it is not possible to distinguish the oxyhremo- 
globin of dififerent animals by any such spectrum differences. 

W. D. If. 

Long- and Short-waved Absorption and Fluorescence 
Bands of the Carbonyl Group. M. Gelbks (Jahrb. Eadiaiktiv. 
Eleklronik, 1913, 10, 1 — 34). — The ultra-violet absorption of a 
number of ketones has been examined, the substances being dissolved 
for the most part in ethyl alcohol, although in a few cases the 
substances were investigated in the form of saturated vapour or dis- 
solved in water or »-hexane. From a comparison of the short- 
waved absorption bands of acetone and its substituted derivatives, it 
is found that the acetone band, which has its maximum at \ = 268 p/a, 
is displaced in the direction of greater wave-lengths when one or 
more hydrogen atoms are substituted by alkyl, halogen, phenyl, 
nitroso- or carbonyl groups. In the case of alkyl substitution, the 
displacement of the maximum amounts to 5 — 1 0/ryu, whilst the effect 
of halogens, the phenyl, nitroso- and carboDyl groups is greater. 
The displacement of the band is accompanied by an increase in the 
absorption and also by a broadening of the band. From a comparison 
of acetone and cycfohexanoDe it appears that the influence of ring 
formation is comparatively small. 

In addition to the above-mentioned short- waved band, acetone shows 
a band with a maximum at about \ = 3G5 p.p., which extends from 
about A= 327/u J u into the visible spectrum. A similar baud is also 
found in the substituted derivatives of acetone, and this it is which 
gives rise to the yellow colour exhibited by many such substances 
which contain the carbonyl group. 

From a comparison of the absorption spectra of dimethyl diketone and 
methyl ethyl diketone with that of acetone, it is found that the short- 
waved band in the a-diketones is shifted about 5 — lOp./c in the direction 
of longer wave-leDgths, and that the absorption is considerably inten- 
sified- In regard to the long-waved band, rhe shift exhibited by the 
two a-dikotones amounts to about 30/i/c and the intensity is increased 
about forty times. In the case of /3 diketones the intensrfication of 
the long-waved absorption band is not nearly so great as that observed 
for the a-diketones. 

From a comparison of the spectra of methylheptenor.e, mesityl 
oxide, and phorone with that of acetone, it is found that both the 
short and Jong-waved bands are not appreciably shifted by a con- 
jugated ethylene linking, although the intensity of the absorption 
increases very considerably in both cases. If the ethylene linking is 
not conjugated, but separated from the carbonyl group by two 
methylene groups, the absorption intensity of the short-waved band 
appears to be increased to a much smaller extent that when 
conjugation occurs. 

The results of the spectrographic examination of the fluort scerce bands 

7—2 
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of acetone, dimethyl diketone, and oxalosuccinonitrile have been pub. 
lished previously (A., 1912, ii, 713), but a large number of other sub. 
stances have now been examined in regard to the emission of fluorescent 
light when subjected to the action of intense ultra-violet radiation 
These observations show that the activity of the carbonyl group in 
this direction is quite general, fluorescence being exhibited by both 
mono- and di-ketones, aDd by both cyclic and acyclic compounds in 
which it occurs. It is thus proved that the faculty of fluorescence is 
by no meaDS confined to ring compounds. H. M. D. 

Rotation Dispersion. Ernst Deussen ( J . pr. Ch»m., 1913, [ii], 
87, 96).— A correction. In reply to Tschugaev (this vol., ii, 3), the 
author admits that the rotations for mercury light recorded in previous 
papers (A., 1912, ii, 510, 1020) refer to light of wave-length 546 Wl 
and not 491 fj.fi. ^ B. 

The Rotation Dispersion of Some Coloured Lactates, 
H. Volk (Btr., 1912, 45, 3744 — 3748).— Abnormal rotation dispersion 
of coloured asymmetric organic compounds, which hae, hitherto, only 
been studied in the case of somewhat complicated substances (Gross- 
mann, A., 1900, ii, 372, and Tschugaev, A., 1909, ii, 631), has now 
been observed with the copper, nickel, and cobalt salts of /-lactic acid. 
A maximum rotation is found in each case, in the region of selective 
absorption. Increase of temperature diminishes the rotation, but 
docs not affect the character of the dispersioD. 

For the preparation of these salts, zinc ammonium /-lactate (Purdie, 
T., 1893, 63, 1143), which has a normal but comparatively high rota- 
tion-dispersion, is boiled with baryta water to expel ammonia and 
precipitate the zinc, and after removing the excess of barium hydroxide 
by means of carbon dioxide the filtrate is treated with the equivalent 
amount of the metallic sulphate aDd allowed to crystallise. 

Copper l-lactate, Cu(C 3 H 6 0 b ) 2 ,1H 2 0, a light blue, crystalline powder 
has a maximum rotation and absorption in yellow light ] [M], calculated 
for lactic acid, falls from 18 5 in the green to 15'6 in the dark blue. 
Sided Uadale, Ni(C 3 H 5 0 8 ) 2 ,4H 2 0, a light green powder, is remarkable 
in that it is laevo- rotatory in all parts of the spectrum; the maximum 
rotation [Ml = - 0-8, and strongest absorption are in the yellow. 

Cobalt l lactale, Co(C 8 H 5 0 3 ) 2 ,2H 2 0, a light red powder, has maximum 
absorption for green light, in which [M] = 30; the rotation falls 
towards either end of the spectrum, and changes sign between light 
blue and dark blue. ' J ' ' 


Sunlight. Paul C. Freeh and Harrt D. Gibbs ( J Physical C'/itm , 
1912, 16, 709 — 738).— The influence of sunlight on chemical and 
physiological processes is supposed by some to be greater in the tropics 
than in temperate climates. On the assumption that the difference 
lies in the intensity of the ultra-violet radiation, an investigation o 
the photochemical action of tropical _ sunlight should yield some 
information as to its probable physiological action. , 

The effect of sunlight in Manila in promoting the coloration 
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number of benzene derivatives, such as cresol and aniline, has been 
described from time* to time by Gibbs. Since these reactions have large 
t ein peratu r e' co effieients, and the temperatures of solutions exposed to 
gun in Manila may attain 50°, Gibbs' experiments gave no 
certain indication that sunlight is abnormally active in the tropics. 

Measurements of the total insolation in heat units made with the 
Aogstrijna pyroheliometer at various latitudes indicate that the heat 
intensity varies but little from place to place. The intensity of violet 
a nd ultra-violet radiation is conveniently measured by the rate of 
decomposition of oxalic acid in presence of uranyl acetate. This 
reaction has a very small temperature-coefficient, and when used under 
tandwd conditions gives useful comparative results. 

In Manila the average amount of oxalic acid decomposed in one hour 
luring one year was 12-45%, the maximum being 17*8% and the 
minimum 1 - 15%. The average values obtained by other observers were 
as follows: Baguio (Philippine Is.) 14-2%; Honolulu, 13*9% ; Kuala 
bumpur (Malay States), 15-29%; Khartoum, 17 8% (using quartz 
da"k) ; Washington, ll’9o% ; Tucson (Arizona), 13'0% ; Munich, 8 39%. 
When the sky is clear, the activity is almost the same everywhere, 
and the lower averages in the higher latitudes may be ascribed to the 
higher percentage of dull days. 

Oxyhemoglobin is converted by ultra-violet light into methierno- 
alobin which can be detected in the blood of rabbits which have died 
by exposure to the sun. Nevertheless, experiments in which rabbits, 
monkeys, and men of different shade were exposed to the sun seem to 
lead to the conclusion that the ill-effect's are wholly due to the rise in 
blood-temperature and that the resistance of an individual depends 
largely on his opportunity for cooling by radiation, etc., and the per- 
fection of his heat-regulating system -of sweat glands ; thus black, 
grey, and white rabbits, monkeys, and men, showed an increasing 
resistivity. Monkeys exposed to the sun in Manila died in less than 
two hours, the blood temperature rising almost 10°, but when the 
animals were kept cool by a fan, although exposed to tho full radiation, 
including the ultra-violet, no ill-effects followed. The brain in these 
experiments was to some extent protected by the hair on the head. 


Photochemical Reduction of Copper Sulphate. Charles 
W. Bennett (/. Physical Chcm., 1912, 10, 782 — 785).— The author 
propounds the theory that the light which is absorbed by cupric 
sulphate solution tends to decompose it, so that a reducing agent 
might be found which, although without action in the dark, would 
precipitate copper when assisted by radiations of appropriate wave- 
length, 

Kxperiments are cited to show tbat light reduces ammoniacal copper 
sulphate to cuprous oxide in presence of hydrazine hydrate, and thatr 
the precipitation of copper phosphide from ‘5% cupric sulphate 
solution by an ethereal solution of phosphorus (Mrs. Kqlbame, 
1794) is accelerated by the light from a carbon arc, In the latter 
ease a quartz vessel was used. 
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The First Stages in the Photolysis of Ethyl Alcohol 
Acetaldehyde, and Acetic Acid. Daniel Berth elot and Henry 
Gaudeceon (Compt. rend., 1913, 150, 68 — 71). — Of the three &ub 
stances studied, acetaldehyde is the only one which is acted on b\ 
sunlight (A > 03/*), the alcohol and acid requiring radiations of shortei 
wave-leDgth. There are four stages in the photolysis of acetaldehyde 
namely : (l) gaseous decomposition into carbon monoxide and 
methane (compare A., 1910, i, 543). (2) Polymerisation and sub 
sequent evolution of hydrocarbons, such as ethane, etc. (compare A 
1910, ii, 814). (3) Formation of resinous products. (4) Conversion 
of the aldehyde into acetic acid. Only the first reaction is produced 
by initial ultra-violet rays, the three others requiring the mean or 
extreme rays. 

The photolysis of ethyl alcohol consists fundamentally of the evolution 
of hydrogen and formation of acetaldehyde, which is then further 
decomposed (compare A., 1911, ii, 835). Acetic acid, on decomposition 
by the rays from an Heraeus lamp, gives a gaseous product containing 
carbon dioxide (44%), carbon monoxide (17%), and combustible g*.ses 
(39%) (compare A., 1910, ii, 814). Water has no effect on the products 
of photolysis, but lessens the rate of the reaction. W. G. 

Photolysis of Different Complex Sugars (Bioses and Trioses) 
by Ultra violet Rays. Daniel Berthelot and Henry Gavdecho.v 
(Compt. rend., 1912, 155, 1506 — 1509. Compare A,, 1912, ii, 1120).- 
A study of the decomposition of the bioses, maltose, lactose, trehalose 
and gentiobiose, and the trioses, raffinose, melezitose and gentianose, 
by ultra-violet rays of varying wave-length. In the case of the trioses 
no first stage of formation of a monose and a biose could be detected, 
After the first stage in the decomposition, the action was the same as 
in the case of the monoses (loc. cit.). W. G. 

The Radio- elements, the Periodic System, and the Constitu- 
tion of the Atom. A. van den Brock ( Physikal . Zeitsch., 1913, 14, 
32 — 41). —This paper deals with recent work in the radioactive 
disintegration series and in the rare earth group, with the intra- 
atomic charge and theories of the constitution of the atom and their 
connexion with the periodic law in a manner unsuitable for 
abstraction. F. S, 

Evidence of Spontaneous Alterations of Concentration in 
Solutions and Gases. Theodor Svedbkrg (Physikal. Zeitsch , 1913, 
14, 22 — 26. Compare A., 1912. ii, 905, 906). — The question is discussed 
as to whether the relative deviation of the number of a-particles 
produced in a volume element of a solution of a radio-active substance 
*from the mean value should be theoretically greater than the corre- 
sponding relative deviation from the mean value in the case of the 
solid substance. It has been shown previously that the ratio of the 
mean deviations should be J2 : 1, and experimental observations 
indicate that this is approximately the case. Further arguments ate 
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noff put forward in support of the correctness of the above theoretical 

conclusion. 

The question of' the detection of spontaneous alterations in the 
concentration of solutions of other than radioactive substances is also 
examined with reference to the negative results which have been 
obtained up to the present The author draws the conclusion that 
such changes cannot be detected by the methods of examination 
which are at present available. HMD 

Excitation of y-Rays by a Rays. James Chadwick (Phil. Mag., 
191.1, [vi], 25, 193 — 197. Compare A., 1912, ii, 1025) —Further 
evidence is given that the impact of u-rays on metals of high atomic 
weight excites y-rays. A tube, of such thin glass that the a-rays 
escape, containing radium emanation was surrounded with two con 
centric tubes of metals of widely different atomic weights, of thickness 
just sufficient to stop all the a-rays. Tho position of the two metals 
was transposed, and the ionisation with the two arrangements accurately 
compared by a balance method. Always when the metal of high 
atomic weight was next the emanation tube and bombarded by a-rays 
the ionisation current was slightly greater than when the metal 
bombarded was of low atomic weight. Tim effect was much increased 
by filling the ionisation chamber with vapour, such as carbon disulphide 
or methyl iodide. The ratio of the ionisation in these vapours to that 
in air by X-rays of low penetrating power is much greater than 
for X-rays of high penetrating power, and it was to be expected that 
the y-rays generated by a-rays would have a much lower penetratin" 
power than the primary y rays, and that the part of the effect due to 
them would be greater in a heavy vapour than in air. If a thickness 
of light matorial was placed round the tube, sufficient to absorb the 
u-rays, the effect disappeared. That it was not due to very soft 0-rays 
was proved by experimenting in a powerful magnetic field sufficient to 
coil up the 0-rays aud prevent them from reaching the metal. This 
did not cause any change in the effect. With outer tube of aluminium, 
the inner tube being of the followiog materials : gold, silver, copper, 
aluminium, paper ; the relative ionisations in carbon disulphide vapour 
were respectively, 104-8, 102'5, 101-2, 100, and 99 T. This shows that 
the excitation of y-rays by a-rays increases with the atomic weight of 
the material bombarded. A rough estimate of the coefficient of 
absorption of the excited y-rays was 8 (cm.- 1 of aluminium). 

In confirmation it has been shown, with A. S. Russell, that ionium 
and polonium, which give a-rays without 0-rays, give-y-rays in amount 
sufficient to be studied in detail. F. S. 


Retardation of a-Particles by Metals. E. Maksden and H. 
11icharbsox (Phil. Mag., 1913, [vi], 25, 184—193. Compare Taylor, 
A., 1908, ii, 783; 1909, ii, 850). — The “ air-equivaleut " of a metal 
toil is the distance in cm. by which the range of an a-particle 
at 76 cm. and 15° is reduced in passage through the foil, and is, 
for materials of atomic weight greater thin that of air, the less the less 
the velocity of the a-particie, or the nearer it is to the end of its 
range. This variation has been studied for the a-rays of radium-C 
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by a scintillation method, which offers advantages, only t.he fastest 
a-particles, that is, those which have not been scattered, being 
observed. A zinc sulphide screen is rigidly attached in the focus of 
the microscope, and is carried by the rack and pinion to any 
required distance from the source of a-rays. Between on a separate 
rack aDd pinion the foil is mounted, and the air-equivalent of the foil 
studied at various parts of the range of the a-pavticles. Tables are 
given for the variation of the air-equivalent, which is considerable, 
especially near the end of the path, with the range, and also a curve 
from which the air-equivalent of any thickness of foil (Au, Ag, aid 
Al) at any part of the range can be deduced. A brightening of the 
screen, just outside the extreme range of tha^a-particles themselves, 
which is unaffected by a transverse magnetic field, was observed and 
is ascribed possibly to y-rays excited by a-rays (see preceding abstract). 


Absorption of /1-Rays. J. A, Gray ( Proc . Roy, Sue., 1 91 2, A, 87, 

487 489 ).— Two experiments on the absorption of the /2-rays of 

radium-A’ by paper show that the rays become more and more absorb- 
ahle, practically none passing 56 sheets, weighing 8'77 mg. per cm.!, 
the percentage transmitted by 5 sheets decreasing from 50 to 10. 

These results are explained on the view that /3-rays are both retarded 
and stopped by matter, and when the velocity of the surviving rays 
falls below the previous mean velocity, the exponential law can no 
longer hold. 


Similarity in Nature of X- and Primary y-Rays. J. A. Gray 
(Proc. Roy. Soc., 1912, A, 87, 189— 501 ).— The absorption of the 
primary y-rays of radium-X and of the y-rays excited in lead by the 
/3-rays of radiutn-X is compared with the absorption of X-rays. The 
y-rays of radium A* are absorbed somewhat similarly to characteristic 
secondary X-rays excited in silver. There is no discontinuity, with 
respect to absorption, between X- aDd y-rays. Tin absorbs the y-rays 
of radium- X to an abnormal extent, but for iron and gold compared 
with aluminium, the absorption is similar to that of the silver 

X-rays. . 

An investigation of the radiation reflected from radiators of various 
materials showed that the y-rays of radium-X excite the characteristic 
X-radiation in silver, tin, barium, neodymium, and praseodymium. 
This furnishes the most definite proof possible that X-rays and y-rays 
are of the same nature. 

Lastly, the scattering of y-rays of radium-X and of X-rays has been 
compared, and it is shown that the phenomena is similar both in 
magnitude and character for both radiations. F- S. 

Expansion Apparatus for Making Visible the Paths of 
Ionising Particles in Gases, and the Results Obtained with this 
Apparatus. Charles T. K. Wilsok (Jahrb. Radioaktiv. RUHromt, 
1913, 10, 34 — 35. Compare A., 1911, 11, 565). — The expansion 
apparatus’ and method of illuminating the condensed water droplets, 
described in the previous paper, have been improved in several 
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respects with the result that it has been possible to obtain photo- 
graphs of the most rapidly moving 0-rays, which show the droplets 
du0 to the individual ions. The greatly increased size of the cloud 
chamber in the new apparatus, not only enables the entire course of 
the longest-ranged a-particles to be registered, but its depth is such 
that ho: izontal beams of X-rays may he examined without any danger 
of interference from the proximity of the roof or base of the chamber 
The photographic records obtained under the new conditions are more- 
over, much more distinct than those given by the earlier form of 
apparatus. 

In regard to the a-particles, the photographs show that these move 
along paths which are approximately rectilinear, except for the last 
■} mm., whore there is a very marked change in direction. Apart 
from this sudden and pronounced change at the end of the range there 
is, however, in many cases a small and gradual change in direction over 
the greater part of the course, and the photographs thus afford evidence 
of both single and compound scattering. 

The photographs of the 0-ravs indicate that the ions are formed in 
pairs over a considerable portion of the path, but that at certain 
points closely packed groups of twenty or thirty ions are produced. 
The occurrence of these groups of ions is regarded as evidence of the 
emission by the atoms of secondary corpuscles which possess sufficient 
energy to produce ionisation over a small range. In opposition to the 
a-rays, the 0-rays never exhibit sudden changes in direction, although 
the slow change due to compound scattering is cleaily shown, pro- 
vided the velocity of the rays is not too large. 

The X-ray photographs show thit 0-rays proceed from points in the 
paths of the X-rays beam. Apart from this production of 0-rays, the 
Xrays appear to give rise to no effect which is photographically regis- 
tered on the plates. Correspondiug with the heterogeneity of the 
Xrays, it is found that the paths of the individual 0-particles vary 
considerably in length. The rays appear to show both simple and 
compound scattering, although the latter effect appears to be the much 
more frequent and characteristic type. The emission of the 0-rays 
appears to be uniformly distributed in all directions, and no evidence 
of any dependence on the direction in which the A'-ray beam is 
propagated has been obtained. 

In the case of both the 0-ray and X-ray photographs, it has been 
possible to ascertain approximately, by counting the droplets, the 
number of ions which are produced per centimetre of path. 

H. M. D. 


Ionisation Produced by 0- and y-Rays at High Pressures. 
D. C. H. Flokance (Phil. May., 1913, [vi], 25, 172— 183).— l’be 
absorption and ionisation produced in air at high pressure with the 
0-rays of uranium-X and with the secondary 0-rays generated by the 
y-rays of radium-6’ have been studied by means of a special cylindrical 
ionisation vessel with pressures of air up to 80 atmospheres. Com- 
plete saturation could not be obtained, eveD with a field of 1800 volts 
per cm., the shape of the curvgs being similar to those obtained with 
a-rays. There is for constant voltage a constant ratio for the ionisa- 
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tion currents at any two pressures, and although saturation is not 
attained, the ionisation currents are proportional to the intensity of 
the radiation at different pressures. The experimental value found for 
/[(cm. -1 of air at atmospheric pressure) for the /3-rays of uranium . X 
was. for plates 7 cm. diameter and 1 cm. apart, 0 04, but the true 
value for a parallel beam of /3-rays was deduced to be 0 - 007, in agree- 
ment with the value of /i in solids. The values for the emergent and 
incident /3-rays produced by y-rays of radium-C were 0'04G and 0 ‘ 036 , 
and they appear to be independent of the nature of the material in 
which they originate. With plates 1 cm. apart the part of the 
ionisation due to /3-rays originating in the gas is negligible at 
atmospheric pressure and 25% of the total ionisation at 80 atmospheres, 


Recombination of Ions Produced by Rontgen RayB. S. J, 
Plimpton {Phil. Mug., 1913, [vi], 25 , 65—81 ; Amer.J. Sci, 1913, [iv], 
35 , 39 — 53). — The value of a, the coefficient of recombination of the 
ions in the equation = - an 2 , was determined by ionising the gas 
between two parallel plate electrodes by a single flash of X-rays, 
restricted so as not to fall upon the plates, allowing the ions produced 
to recombine in absence of any external field for small intervals of 
time, regulated and determined mechanically, and then by sudden 
application of a field driving the residual ions to the electrodes and so 
evaluating their numbers, In this way the effect of ionic diffusion 
can be greatly reduced, corpuscular radiation from the metal plates 
eliminated, uniformity of X-rays secured, and the initial stages of recom- 
bination studied. The results revealed, especially for carbon dioxide, 
an initial value of a relatively large, but decreasing and becoming 
constant after intervals usually of about one-third of a second. This 
i6 explained by initial recombination of the pair of ions formed before 
they have moved by diffusion out of their range of mutual influence, 
and the high value in carbon dioxide and the slower rate at which the 
normal value is attained are ascribed to the slower diffusion in this gas 
than in air. If ft field acts during the flash, ceasing to act simul- 
taneously with the cessation of the flash, the final value of a is not 
affected, hut the initial value is decreased. A table is given of the 
absolute values of a at various time-intervals from the cessation of 
ionisation for air, carbon dioxide, sulphur dioxide, methyl iodide, 
ethyl chloride, ethyl bromide, and ethyl ether at various pressures. For 
air, the initial value of a/e, when e is the atomic charge, is 11,540, and 
the final value, 3960. ^ 

Further Experiments on the Mobility of the Positive 
Ions at Low Pressures. Geobge W. Todd (Phi/. Mag., 1913 , 
[vi], 25 , 163—171. Compare A., 1912, ii, 245, 1050). — The ex- 
periments have been repeated with a larger apparatus in order to 
obtain information at lower pressures, at which it was former!) 
suggested sub-molecular particles might constitute the positive ions 
The new experiments show nothiDg i like the enormous increase! in 
the mobilities previously observed, but indicate that below tie 
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pressure of 1 mm. the mobilities vary with the period of alternation 
of the field when the period is high (above 150~). F. S. 

Combination of Hydrogen and Oxygen in the Presence 
0 f Heated Platinum and Carbon. J. R. Thompson {Phyvkal. 
Ztitsch., 1913, 14, 11 15). Experiments have been made with the 

object of ascertaining whether there is any connexion between the 
temperature at which hydrogen and oxygen begin to combine in 
contact with heated platinum or carbon, and that at which these begin 
to emit negatively charged particles. 

The platinum spiral or carbon filament was contained in a 
cylindrical glass tube which could either be exhausted or connected 
with a supply of the gas mixture. The temperature of the spiral 
could be gradually raised by means of a regulated current from an 
accumulator battery and a voltmeter placed across tho ends of the 
wire enabled the resistance to be measured. An aluminium cylinder 
surrounding the heated wire was connected with cue pair of 
quadrants of a Dolezalek electrometer, and permitted the measure- 
ment of the electrical effect at gradually increasing temperatures. 

From observations made when the tube was highly exhausted and 
when hydrogen and oxygen were admitted at different pressures 
measured by the manometer, it has been found that iu the case of 
platinum and of carbon, the temperature at which the emission of 
negative particles is first observed is within the limits of experimental 
error identical with the temperature at which combination occurs 
between the hydrogen and oxygen. In all cases the explosive com- 
bination of the gases was found to be accompanied by large ionisation 
currents, but these could not be measured. The actual temperatures 
at which the two effects occur were not measured, the temperature 
being measured in terms of the resistance of the wire as ascertained 
from the readings of the voltmeter and ammeter. The influence of 
the gas on the observed resistance was allowed for by means of a series 
of readings with the apparatus when the heated wire was in contact 
with air at different pressures. 

Preliminary observations show also that combination of hydrogen 
and oxygen occurs if the platinum wire is subjected to the action of a 
beam ot X-rays. The combination occurs more readily if the percentage 
of hydrogen is less than 10. H. M. D. 

Investigation of the Spectrum of Ionium. Alexander S. 
Russell and R. Rossi ( Proc . Roy. Soc., 1912, A, 87, 478. — 484). — 
The ionium preparation employed (Bolt wood, A., 1911, ii, 359), from 
measurements of the number of a-particles emitted, should contain 
16% of ionium, if the period of that substance is 100,009 years, the 
remainder being thorium oxide. After chemical purification of the 
ionium-thorium preparation by various methods, its arc spectrum 
between the wavo-lengths 3800 to 5000 was photographed in juxta- 
position with that of a pure thorium oxide preparation, in the first 
order by a Rowland's grating of 2T5 feet radius giving a dispersion of 
2'6 Angstrom units per mm. The spectrum was identical with that 
of pure thorium save for the presence of five of the stronger lines of 
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scandium, the amount of which in the purified preparation was esti- 
mated as three or four parts per thousand. It, was found that an 
admixture in thorium oxide of 1% of cerium oxide could easily, and 
1% of uranium oxide could just, be detected spectroscopically. The 
obvious conclusion is that ionium cannot be present in the preparation 
to the extent of more than 1 or 2%, and that its period of average life 
cannot be more than 12,000 years. 

This result is consistent with the estimate given by Soddy of at 
least 100,000 years, only if at least one unknown product of long lif e 
intervenes between uranium and radium. On the other hand, the 
period deduced from the range of the a-rays, 200,000 years, is not 
consistent with the result obtained unless the a-rays of ionium are 
exceptional. It is possible that ionium has no arc spectrum in the 
region investigated, although this is improbable, or that ionium and 
thorium have identical spectra, as they have identical chemical 
properties. 

In a note, the paper on the same subject by Exner and Hasohek 
(, Silzungsber . K. Akad. 1 Vies. 1 hm, 1912, 121, iia, 1075) with the same 
result is referred to, the ionium in the Austrian preparation being 
estimated as two-thirds of that in the one employed. F. S. 


The Solid Radioactive Disintegration Products Suspended in 
the Atmosphere. K. W. Fritz Kohlrauscii ( Physikal . Zeitsch., 1912, 
13, 1193). — Certain corrections are discussed iu the methods employed 
in the measurement of the solid radioactive products iu the atmo- 
sphere, and new expressions more in accord with recent work are 
deduced. For the determination of the amount of radium -.1 io the 
air by passing the air at a suitable velocity for a known timo through 
a tubular condenser with inner electrode negative, aDd measuring the 
ionisation current at the end due to the active deposit on the inner 
electrode, tables are given showing the ratio of the effect for any time 
of aspiration to that for an indefinitely long time.^ In the second 
place the effect of the thorium products in the air is taken into 
consideration. F- S. 


Electro-chemistry of Extremely Dilute Solutions, iu Parti 
oular of Radioactive Substances. Karl F. Herzfeld (Physikd, 
Zeitsck, 1913, 14, 29— 32).— If a metal plate is immersed in a solution 
of one of its salts which contains a mixture of two radioactive 
substances in a definite ratio, then, according to the experiments of 
Hevesy (A., 1912, ii, 414), the ratio in which the radioactive metals 
separate on the metal plate is dependent solely on the potential 
difference at the contact surface of the metal and its salt solution. 
This observation is contrary to what would be expected on the basis ot 
Nernst’s formula for the equilibrium at the surface. The discrepancy 
may be explained if it is assumed that the quantity of deposited 
radioactive metal in the equilibrium condition is not sufficient to 
form a complete molecular layer. If I 1 ' denotes the solution 
pressure of the radioactive metal, p 0 the osmotic pressure of the 
amount initially present in the solution, and tt the pressure correspond- 
ing with the metal deposited in the equilibrium condition then the 
cathode potential E, will be related to these quantities by the equation 
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E* KTlogP 7r/(p fl 7r). The application of this equilibrium equation 
to two radioactive substances present in the solution leads to results 
in agreement with the observed facts. In regard to the variation of 
the ratio of the deposited metals with the magnitude of the potential 
a t the metal surface, the formula gives a curve which is also of the 
same type as that representing the experimental data. H. M. D. 

Electrical Excitation in the Splashing of Liquids (Ballo- 
Elec tricity). Christian Christiansen (Ann. fhysik, 1913, [ivl, 40, 
107—137). An account is given of experiments in which the 
electrical phenomena associated with the incidence of liquid spray 
on a solid surface have been investigated. By means of a current of 
air under constant pressure, the liquid under examination is made to 
issue from a small aperture in the form of a tine spray which impinges 
on a plate or on the walls of a tube of the solid substance to be 
investigated. In most of the experiments a platinum disk or tube 
was employed, and this was connected by a wire with the liquid in the 
supply reservoir, and also with one pair of quadrants of an electrometer, 
the opposite pair being eaitbed. 

T be magnitude of the electrical effect obtained when distilled water 
is sprayed was found to vary very considerably with the sample of 
water employed. In searching for the cause of these irregularities, it 
has been found that contact of the water with any substance, such as 
glass, paper, wool, silk, oils, etc., which has been exposed to the air f 
for a considerable time, gives rise to a greatly increased electrometer 
dellection. The influence of electrolytes on tho ballo-electric effect is 
relatively very small, and the much greater influence of contact with 
the above-mentioned substances is supposed to be due to the condensa- 
tion of radioactive substances on the air-exposed surfaces. 

The deflections obtained with aqueous solutions of acids, bases, aod 
salts, and the influence of dilution have been examined, with the 
result that the chemical nature of the electrolyte appears to be of little 
importance in connexion with the phenomenon. According to the 
magnitude of the electrical effect it is possible to divide aqueous 
solutions into two groups. When solutions belonging to these 
different groups are mixed, it is found that the ballo-electric activity 
of the mixed solution is very much greater than that of the com- 
ponents. As an example, it may be mentioned that if equal volumes 
of molar solutions of ethyl alcohol and potas.-ium chloride are mixed 
together, the effects obtained with the mixed solution was 7 0, whilst 
that given by the alcohol solution was 0‘9, and by the potassium 
chloride 0*1. Several such mixtures have been investigated in 
such a way as to obtain comparative numbers for related substances 
belonging to the two above-mentioned ballo-electric groups. 

Other experiments show that the effect varies with the nature of 
the solid surface on which the liquid spray impinges. With a distilled 
water spray, platinum glass and ivory become positively charged, 
whilst pat allin becomes negative. In the case of wax and shellac, the 
solid is at first negatively charged, but after prolonged action the sign 
of the charge becomes reversed. The most constant results are 
obtained with a platinum surface. H. M. D. 
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Dielectric Constants of Dissolved Salts. II. Paul Waldex 
(Bull. Acad. St. Petcrsbourg, 1912, [vi], 1055— 10^6). — Investigations 
similar to those previously made with chloroform solutions (compare 
A., 1912, ii, 421) have been carried out with solutions in dichloro- 
methane (dielectric constant, 8 - 3) and in ethyl formate (dielectric 
Constant, 8‘2), which differ from chloroform in giving measurable 
ionic dissociation of the salts employed ( loc . cit.). Further, ethyl 
formate is a solvent of an entirely different type, so that its use opens 
up the possibility of studying the chemical role of the atoms 
constituting the solvent. 

As with chloroform so also with dichloromethane, the dissolution of 
the salts is accompanied by a considerable increase in the dielectric 
constant of the solvent. Further, the dielectric constants of the salts, 
calculated by means of Philip’s, Bouty’s, and Silberstein’s formula, 
are mostly very high, the greatest values being obtained with the first 
of these formulae. In dichloromethane, the value of the dielectric 
constant of any salt is much higher than in chloroform. This con- 
stant also increases with the complexity of the salt and, according to 
Philip’s formula, has the values : NHEt 2 ,HCl, 88 ; NEt 3 ,HCl, 390, 
and NKt 4 Cl, 1980 ; the numbers for the corresponding nitrates are 71, 
425, and 1365 respectively. 

For one and the same salt at equal dilutions, the molecular con- 
ductivity is from ten to thirty times as great in dichloromethane as in 
ctyoroform, and whilst in the latter solvent it diminishes rapidly aud 
continuously as the dilution increases, in the former a minimum is 
observed at a certain dilution. The conclusion is drawn that the ions 
formed from the fait are able to raise the dielectric constant of the 
solution and aho the dissociating power of the solvent. 

Ebullioscopic measurements show that the salts have different 
molecular magnitudes in these two solvents, these being, for IS b^Cl, 
M 6 in chloroform and M 2 in dichloromethane, and for NEt s ,liCl, 
M 2 and Mj - M 2 respectively. The increased values of the 
dielectric constants in dichloromethane may be due partly to this 
depolymerisation and partly to a specific catalytic influence of tbo 
solvent. 

The chemical process of salt-formation by the conjunction of two 
neutral constituents (NEt- 3 + EtBr, etc.) is expressed physically in a 
reconstruction of the dielectric properties of these constituents in 
such a way that the new product shows a dielectric constant which is 
about six, thirteen, or eighteen times that calculated additively for 
secondary amine, tertiary amine, and tetralkylammonium salts 
respectively. _ 

Calculation by means of the Clausius-Mosotti equation, x= (A - 1) 
(K -1-2), where x represents the fraction of the total volume actually 
occupied by the molecules, shows that these salts are the best 
electrolytes for which x approaches the value 1 . 

Not only is the general behaviour of ethyl formate as regards the 
alteration of the dielectric constants of dissolved alkylamino-salts 
similar to that of dichloromethane, but the actual values of these 
constants are very nearly equal with the two solvents. Sodium iodide 
and lithium bromide are characterised by extremely high dielectric 
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constants in ethyl formate, tho values obtained beino 5595— fiS^O 
and 4760-5300 respectively ^cording to Philip’s formula ; calcium 
, 0 ,lkie shows a much smaller value (1510), and mercuric chloride one 
t tiU smaller (490) ; thus, the dielectric constant of these salts 
diminishes with their capacity to dissociate. 

The results obtained with solutions of salts in the strongly-ionising 
solvents acetone, acetylaeetone, acetonitrile, and propionitrile confirm 
the conclusion that if the dielectric constant of the medium remains 
constant, the formation of ions increases the ionising tendency and the 
degree of electrolytic dissociation of the salt. 

Certain anomalies exhibited by solutions are discussed in connexion 
with the increases produced in the dielectric constants, and hence in 
the ionising power of solvents by the dissolution of electrolytes. It is 
pointed out that this phenomenon must be taken into account in 
considering deviations from the law of mass action (Ostwald’s dilution 
law), the rdle of neutral salts, the disagreement of salts dissolved in 
media having feeble ionising actions with the requirements of the 
theory of Arrhenius, etc., since by it, as well as by the other well- 
kDOwn factors, the degree of electrolytic dissociation is appreciably 
altered. q\ jj P 

Behaviour of Carbon on Electrical Pulverisation. Carl 
Thomae (Zeitsch. Ckeni. Ind. Kolloide , 1912, 11, 268— 269).— If a 
continuous current of 3 — 4 amperes at 220 volts is passed between, 
retort-graphite electrodes immersed in pure water, the liquid remains 
quite transparent, but if a very small quantity of sodium hydroxide 
is added, a dark brown colloidal solution is obtained. The solution 
is stable, and may be boiled without change, but the addition of 
hydrochloric acid or sodium chloride gives rise to a black piecipitate. 
Similar results were obtained with arc-lainp-carbon electrodes. 

H. M. D. 

Theory of the Electrical Synthesis of Colloids. Carl 
Benedicks (Zeitsch. Ckem. Ind. Kolloide , 1912, 11, 263— 263).— A 
criticism of the views expressed by Kutscherov (A., 1912, ii, 1148) in 
connexion with the interpretation of the phenomena of electrical 
pulverisation. In opposition to the theory that the process is partly 
electrochemical in nature, the author maintains that the observations 
can be adequately explained on the assumption that the action is 
entirely thermal in character. H. M. D. 

The Mobility of the Bromide Ion in Water. Carl Drucker, 
31. Tarle, and L. Gomez. (Zeitsch. FAektrochtm.y 1913, 19, 8 — 1 1 ). — The 
transport numbers of tribenzylmothylammonium bromide were deter- 
mined at 20° by the usual method, employing a zinc anode and a 
platinum cathode. As a mean of many experiments, the value 
fl« = 0 775 was obtained. To calculate the mobility of the bromine ion 
from this figure, the conductivity values at 18 3 were used (Drucker, A., 
1912, ii, 732). The temperature-coefficient of the conductivity was 
determined, and found to be 0*022 between 18° and 25°, and from 
these data the mobility of the bromine ion is 65*5. This value is much 
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lower than that obtained by Kohlrausch (67’0), and affects the con- 
ductivity, at infinite dilution, of potassium brorajde. making it 129 8 
instead of 132 6, as extrapolated by Kohlrausch. Possible sources of 
error in the Kohlrausch value are discussed. It is shown, on calcu- 
lating the degree of dissociation of potassium bromide from the new 
value, that it obeys the Ostwald dilution law up to O'Olra. The authors 
assert that, very probably, all strong electrolytes obey the dilution law 
up to this concentration. J. F. S. 

Investigation of the Chemical Reactions Taking Place 
at the Cathode and Anode During the Electrolysis of 
Simple Salt Solutions. J. Hamilton Paterson (Proc. (Jniv, 
Durham Phil. Soc ., 1912, 4, 187— 220).— The author describes a small 
electrolytic cell which allows of the microscopic examination of the 
deposits formed on the electrodes during electrolysis. Experiments 
made with simple salts (chlorides, nitrates, or sulphates) of a number 
of metals have shown that it is possible to obtain from cobalt, nickel 
iron, zinc, cadmium, manganese, and possibly lead salts, either the 
pure metal or the hydroxide, deposited on the cathode. In the case of 
cobalt, the film of hydroxide has a deep blue colour, but the moment 
the current stops it turns green • the composition of the green com- 
pound corresponds with the formula Co(0H) 2 ,H 2 0. 

The conditions of concentration and current density affecting the 
production of these substances has been noted, and it has been found 
that the dilution necessary to produce the hydroxide increases and the 
limit of current strength decreases as we proceed along the list of 
metals in the order given. 

The hydroxide of the metal is not produced as a secondary reaction 
of the metal deposited on the cathode, but is a precipitate from the 
electrolyte in the cathode area. F. B. 

The Constitution of Water and the Thermal Variation of 
its Magnetisation. Auguste Piccard ( Compt . rend., 1912, 155, 
1497 — 1499. Compare this vol., ii, 17).— From a study of the change 
in the coefficient of magnetisation of water on solidification at 0 y , and 
a comparison of the curves representing respectively the variation in 
density and magnetisation coefficient with respect to temperature, the 
author draws the conclusion that, in water at the ordinary tempera- 
ture, there are two different substances in equilibrium. W. G. 

New Thermo-regulator for Instantaneous Adjustment to any 
Given Temperature. R. Fander (Ghem. Zeit., 1913, 37, 40). — The 
regulator bears much resemblance to that of Reiehardt, but differs in 
having the adjusting screw on the lower half of the capillary tube, the 
upper half of the tube being graduated from 30° to 100°. 

The regulator is set by immersing it in a water- bath at any tem- 
perature, and adjusting the mercury column so that the readings on 
the capillary tube correspond with those of a thermometer in the bath 
for about a minute. The mercury is then raised or lowered to the 
graduations corresponding with the desired temperature, aod the 
regulator is ready for use. H. B. H. 
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The Expansion Coefficient of Graphite. Arthur L. Day and 
Robert B. Sosman (J. Ind. Eng. Chem., 1912, 4, 490—492).— 
Oontam8 sketches of the apparatus employed by the authors for 
measuring the expansion coefficient of graphites, whilst the results 
obtained are demonstrated in tables aud curves. From the wide 
divergence in expansion coefficients obtained, the conclusion is drawn, 
contrary to the views of Le Chatelier and Wologdine (A., 1908, ii, 
177) aud in harmony with those of Arsem (A., 1912, ii, 250), that 
there must be some fundamental difference botween thn various 
forms of graphite. . F. M. G. M. 


Volume Changes of Amalgams. J. Wurschmidt (lUr. Deut. 
v/kysikal, (t68., 1912, 14, 1065 — 1087). — The influence of temperature 
on the thermal expansion of a number of amalgams has beeu examined 
with the aid of a special type of dilatometer. The curves obtained by 
plotting the coefficient of expansion as a function of the temperature 
exhibit very sharp maxima at definite temperatures. In the case of 
the tin, lead, and cadmium amalgams, which according to Pusuhin 
(A., 1903, ii, 212) consist of solid solutions, these temperatures are 
identical with the melting points of the alloys. On the other band, 
the zinc amalgams, which consist of mechanical mixtures of the 
iomponents, exhibit the maximum expansion at temperatures between 
50° and 70°, which are very much lower than the melting points of the 
Uloys. In regard to the nature of the expausiou temperature curve, 
sodium amalgam resembles the corresponding tin, lead, and cadmium 
alloys, but differs from these in that the volume changes with time 
when the temperature is kept constant. H. M. D. 


Thermal Conductivity of the Metals and its Relation to 
Their Other Properties. Stefano Bag^ani (iVnovo Cun., 1912, 
[vi], 4, ii, 482 — 497). — The author gives a table showing the coeffi- 
cients of thermal conductivity, the specific beats and the densities of a 
number of metals, the material being derived from published remits of 
various workers. By a comparison of other published data, he shows 
that the metals can be arranged in a aeries, in which increased con- 
ductivity and reflecting power are associated with decrease of emissive 
power, and that these properties also fall within the regularity of the 
periodic law. & 


Theory of Specific Heats. Max Born and Th. von Karman 
[Physikal. Zdtich., 1913, 14, L5— 19).— Reference is made toa previ ms 
paper (ibid., 1912, 13, 297), in which the discrepancy between the 
observed specific heats of solid substances at low temperatures and the 
values calculated from Einstein’s formula has been eliminated to a 
large extent by means of a modified specific heat formula. The theory 
oa which this is based is compared with the theory advanced by Debye 
(A., 1912, ii, 1134;, and it is shown tnat the approximation formula 
proposed by Debye for the calculation of the atomic heats of solid 
non-atomic substances can be deduced from the general formula given 
by the authors. In the case of anisotropic substances, the approxima* 
VOL, CIV. ii. 8 
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tion formula is inapplicable, and the general formula referred to must, 
be employed in the calculation of the specific heats, H. M. D. 

Specific Heat of Certain Elements at Low Temperatures 
Tadeusz Estreicheh and M. Staniewski (Bull. Acad. Sci. Cracow 
1912, 834 — 841. Compare A., 1911, ii, 16). — The authors have deter* 
mined the mean specific heats of bromine, iodine, sodium, potassium 
and manganese over the temperature intervals - 190° to 18° and 
- 18° to 18°. The mixture method was employed with water or 
toluene as calorimetric liquid. The specific heat of toluene at the 
ordinary temperature was found to be 0 4015 + 0 0003 cal. 

From the observations, the following average specific heat values 
are deduced: bromine 0*07016 (-190° to -18°); iodine 00154 
(-191° to -80°), 0*04852 (-80° to 17°); sodium 0*2478 (-191% 
- 80°), 0*2714 (-80° to 17°); potassium 0*1551 (-191° to -W) 
0*1677 (-80° to 18°); manganese 0*08203 (-188° to -79% 
0*10906 (-79*2° to 15°). These values agree in general very w e |j 
with the numbers obtained by Koref (A., 1911, ii, 964). II. M. D. 

Measurement of the Specific Heat of Solid Substances at 
High Temperatures. Marcello von Pirani (Ber. Deut. physikd, 
Ges., 1912, 14, 1037 — 1054).— Three methods are described by means 
of which the true specific heats of different metals have been 
determined at high temperatures. 

In the first method, the apparatus consists of an insulated electrically 
heated tube furnace, the temperature of which is adjusted to that at 
which the specific heat measurement is to be made. Inside this is a 
much smaller tube furnace, the temperature of which is measured by 
means of a thermo-couple. If a quantity of electrical energy, measured 
by a watt-meter, is passed through the coils of the inner tube during 
time t y its temperature will be raised by a small amount, A0, which is 
measured by the couple. 

Under exactly similar conditions, the energy required to produce the 
game rise of temperature when the inner tube is filled with the sub- 
stance under examination is determined. From the data thus obtained 
fcbe specific heat of the substance may be calculated. 

The two other methods are somewhat similar and depend on the 
fact that when a conducting substance is heated electrically to a high 
temperature in a vacuum, the electrical energy communicated is lost 
almost entirely in the form of radiant energy. If the supply of 
electrical energy is increased for a short interval of time, the tempera- 
ture will increase to an extent determined by the specific heat of the 
substance and by the increased amount of radiation. Since the 
latter case can be determined by experiments in the stationary cou- 
dition it is obvious that the measurement of the extra electrical energy 
and of the consequent rise in temperature will afford a means of obtain- 
ing the specific heats of the metals at very high temperatures. The 
specific heats of tantalum and tungsten have been measured in this w».y 
at temperatures between about 350° and 1400°. Data are also 
recorded for iron between 110° and 970°. The curve showing the 
r elationship between the specific beat of iron and the temperature is 
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ver y irregular, showing a very decided maximum at about 720°, and a 
sharp minimum at about 790°. No evidence of this minimum has 
been obtained in previous high-temperature measurements. 

H. M. t). 

Measurement of Specific Heats of Solid Substances at 
High Temperatures. Alfred Magnus {Physihil kitsch., Iyl3, 

5 — 10).- — The measurements were made with a form of calorimeter 
similar to that used by Nernst, Koref, and Lindemann (A., 1910, ii, 
■163), but in order to diminish the influence of the heat losses incurred 
in the introduction of the heated substances into the calorimeter, its 
capacity was increased about fifty times. The block of copper 
weighing 22 kilograms was provided with a conical shaped central 
cavity for the reception of the heated substance which was contained 
‘n a coDic&l silver tube fitted with a stopper. The rise in temperature 
,f the copper calorimeter was measured by means of a battery of 
iO iron constantan thermocouples, half the junctions being 
.ituated in deep holes in the block of copper and the other half in the 
vater-bath surrounding the Dewar vessel containing the copper block. 
Data representing the mean specific heats between the room tempera- 
te and 100°, 270°, 550°, and 750° have been obtained, the substances 
grained being quartz, amorphous silica, magnesium oxide, calcium 
jxide, ziuc oxide, lead oxide, sodium aod potassium chlorides, sodium 
ind potassium bromides, and calcium carbonate. 

The molecular heats appear to be in satisfactory agreement with 
those arrived at by recent workers at lower temperatures, cootinnous 
curves being obtained when the available molecular heats are plotted 
as a function of the temperature. The values for sodium chloride, 
potassium chloride, and potassium bromide are also in agreement with 
those calculated from the equation Cp-C v + ACp 2 7\ in which A = 27, 
27, and 3'3 x 10" 5 for the three salts respectively. II. M, D. 

Investigations on Specific Heat. VI. Calculation of Atomic 
Heats. Walther Nernst and F. A. Lindemann (SiUuugsber. K. 
Akad. TFiss. Berlin, 1912, 1160 — 1171. Compare A., 191 1 , ii, 464, 964, 
1059). — On. the assumption that a vibrating atom gives rise to a 
continuous spectrum corresponding with a continuous series of 
component vibrations, Debye (A., 1912, ii, 1134) has obtained a modified 
Einstein formula for the specific heat of a monatomic element. This 
has been applied in the calculation of the atomic beats of aluminium, 
copper, silver, diamond, potassium and sodium chloride at different 
temperatures, and the results are compared with the experimental 
data, This comparison shows that the new formula agrees better 
with experiment than either of the older formulae of Einstein and of 
Nernst and Lindemann. 

The available specific heat data indicate that two groups of elements 
may be distinguished. In the one group, the variation of the specific 
heat with the temperature can be satisfactorily represented by means 
of Debye's formula, whilst the substances in the other group are 
characterised by an appreciably less rapid fall in the specific heat with 
falling temperature than is required by the formula. Crystalline 
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elements belonging to the first group are probably monatomic whilst 
those of the second group are probably polyatomic. The fact that 
potassium and sodium chloride behave like monatomic substances is 
attributed to the approximate equality of the vibration frequencies of 
the component atoms. 

Investigations on Specific Heat. VII. Calculation of 
Chemical Affinities. Walther Nernst (Sitzuyeber. K. Aka* l II 
Berlin 1912 1172—1176). — The effect of the substitution ot Debyes 
formula for’ the specific heat in place of that, used by Nernst and 
Lindemann is considered in reference to the application of the author s 
heat theorem to the calculation of chemical affinities. Tables are given 
which indicate the magnitude of the correction factors for^a series of 
vibration frequencies. 

The Polymerisation of Substances at Low Temperatures. 
Jacques Duclaux (Compt. rend., 1912, 155, 15U9—1511. Compare 
this vol. , ii, 18). — A. mathematical paper in which the author shows 

that the’ value of where dQ is the quantity of heat necessary 

at each temperature, T , to produce tho modification studied, the 
absolute zero, and T b is the absolute boiling point of the subs ance 
is a constant for all substances and equal to 4-2 or twice the value of 
the constant in the Pictet-Trouton law, obtained by dividing the mole- 
cular beat of vaporisation by the temperature of vaporisation^ The 
values are given as calculated for ten substances, the specific heat ol 
which has been completely studied. 

The Liquid Condition (Correction). William C. McC. Lewis 
(Z-UscI, phyeika l. Chen,, 1913 81, 626-628 Compare A 1911 n, 

855 -) The author shows that the expression L= - TzIpJS has only an 

empirical meaning, and he develops from thermodynamical pnncip e, 
the Expression J- - J-./J8, in which l is the latent heat of expansion, 
St' T the amount of heat which must be added to a system to 
cause an increase in volume of one unit whilst the temperature is kept 
constant, cl is the coefficient of expansion, and ji the c0 “P r “ S1 ^ 15 '; 
The expression only holds for homogeneous systems, that is, either 
entirel?^ liquid or Entirely gaseous. The author has emulated 
values of l for a number of liquids, and finds that 
same order as the latent heat of vaporisation, from whlch he d '" V “ 
conclusion that the region of molecular attraction must b * ° £ * e h 
order as the mean distance of the molecules from one another thut 

is, about 10 _s cm. 

Simple Method for Determining the Melting Joint of 
the Lees Fusible Substances. Ern. H /'' Aa .. (CAe ?- / 

30 1438).— The author recommends a modification of the f 

method, in which the substance, of which the melting point m b. J 
determined, is placed in small quantity on the surface of mercury, 
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ffhich is gradually heated. The mereury is replaced by an alloy of 
2 parts of tin and l of lead (ordinary soft solder), and melting points 
up to 450° can readily be determined, T. S. P. 

Melting Point of Fire Bricks. C. W. Kanolt (Tech. Papers, 
llur. Stands., 1912, No. 10, l — 17). — The melting point was taken as 
the lowest temperature at which a small piece of the brick could be 
distinctly seen to flow. An electric vacuum furnace was used, and the 
melting points of fifty-four samples of fire brick, including fire-clay, 
bauxite, silica, magnesia, and chromite bricks were determined, as well as 
the melting points of the following materials important in the manufac- 
ture of fire brick: kaolin, 1740°; pure alumina, 2010°; bauxite, 
1820° ; bauxite clay, 1795 ; chromite, 2180°. T. S. P. 


Pressure-temperature Diagrams for p-Azoxyanisole and 
a Napbthylamine. Nicolai A. Puschin and I. V. Gkebensciitschikov 
(/. Russ. Phys. C'hem. Soc., 1912, 44, 1728— 1736). — These diagrams 
have bean investigated by the manometric method. 

Up to pressures of 1088 kilograms per sq. cm., the meltiug point of 
r-azoxyanisole is a linear function of the pressure, and is expressed by 
the formula f p = 135'9 o + 0'03949/i, Hulett, whose measurements wore 
confined to the region 1—300 atmospheres, found the value 0 0486 for 
tho pressure-coefficient of the melting point (A., 1899, ii, 468), this 
differing considerably from the authors' vaiue, 0-1)395. A possible 
bending of the melting-point curve at higher pressures, such as occurs 
with the creat majority of other substaneos, has not been investigated. 
The transition point from the crystalline state to the liquid-crystalline 
condition varies linearly witli the pressure as far as 201)0 kilograms 
per sq. cm., and is expressed by f,, = 117-3°+ 0-02560 p (Hulett, loo. cil., 
found dTJdp= 0-0320). Increase of the pressure from 2000 to 
2645 kilograms per sq. cm. is accompanied by increasing divergence 
of the transition point from the rectilinear curve, this behaviour being 
similar to that of the meltiug points of substances crystallising with 


diminution of volume. 

The considerable difference between the pressure-coefficients of the 
melting and transition points of p a-zoxyanisole and the rectilinear 
character of the curve connecting melting point and pressure up to 
1088 kilograms per sq. cm. are regarded as contradictory to Ostwald s 
assertion (Lehrbuch der attgemeinen Chant, find Edition, 11, 4 39L) 
that with liquid-crystalline substances, small values tor the change ot 
volume on melting and for the heat of crystallisation readily become 
zero at pressures slightly in excess of that of the atmosphere ; or, 
in other words, that with liquid crystals, the critical point lor 
liquid-to-crystals can be realised experimentally. 

For pressures up to 3000 kilograms per sq. cm., the melting point 
of u-naphthylamino is nearly a linear function of the pressure, and is 
given by: L,-48-5° + 0017'23p-0-000(K)0555p 2 . The value, 0 0168, 
for dT/dp from 1 to 500 kilograms per sq. cm. di tiers considerably 
from the value, 0 0200, found by Hulett (loc. a (.). »" thnr “ 

results do not agree with those of Damien (Compt. rend., leal, HA 
785), which would indicate a maximum for the temperature-pressure 
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curve of a-naphthylamine at ' a pressure, of 83 atmospheres. The 
equation given above shows that a maximum njay be expected at 
about 182° (15500 kilograms per sq. cm.), so that at higher tempera- 
tures and pressures crystalline a-naphthylamine would be incapable of 
existence. ^ P* 

Thermal Analysis. T. van der Linden {/. Chim . phys., 1912, lo, 
454 — 466). — The paper gives an account of the theory of the method 
largely used by Holleman and his pupils, of estimating the com- 
position of mixtures from freezing-point data alone. 

In a homogeneous liquid with n components, which form no com- 
pounds or mixed crystals at atmospheric pressure, the total weight 
of the system being 100, the degrees of freedom =n, of which (n- 1) 
are variable concentrations and the remaining odo is the temperature. 
On cooliDg the system, one of the n constituents crystallises out at the 
first freezing point, and as there are now two phases, the degrees of 
freedom are reduced to (n-l). The first solidifying temperature is 
therefore fixed by the proportions of the (n — 1) constituents remain- 
ing in the melt. Similarly the second solidifying point is a function 
of the {n- 2) constituents remaining, and so on ; thus the (w-l)th 
freezing point is independent of the proportions of the (n — 2) con- 
stituents already solidified, but dependent on the ratio a of the two 
constituents remaining in the melt, that is, the (w-l)fch freezing 
point =f(a). This function is represented by a curve similar to the 
ordinary binary freezing-point curve given by the two constituents in 
question. Hence tbe observation of the (w.-l)th freezing point 
enables the ratio a of the remaining constituents to be estimated. 

Any pair of constituents can be arranged to crystallise out last by 
the addition of suitable amounts of certain of them, and thus by the 
observation of tbe (»-l)th freezing points of (n- 1) solutions, the 
composition of the original mixture of n substances is arrived at. 

Binary mixtures (n = 2) are therefore analysed by one freezing-point 
measurement. Ternary mixtures require two estimations of second 
freezing points, quaternary mixtures three estimations of third freez- 
ing points, and so od. The observation of third and higher freezing 
points is very difficult, owing to the large amount of solid matter 
already present. With ternary mixtures, it is necessary to obtain 
two complete second freezing-point curves with mixtures of koown 
composition. Each of these curves represents the binary freezing- 
point diagram of two constituents saturated with the third. 

In some cases simplified methods are possible. For instance, when 
the freezing-point diagram of a ternary mixture has the “ideal ’ form 
the three binary curves are superposable. The influence of a quantity 
of O on the solidifying point of E being the same as the influence ot 
an equimolecular quantity of M , is also the same as that of an 
equivalent quantity of a mixture of O and M mixed.. In this idea 
case tbe first freezing points of two solutions depositing r a ° 
respectively, say, are sufficient to establish the compositions o t e 
two solutions. This is tantamount to reducing a ternary mixture to 

a binary one. , , . 

The method most used is to combine the two principles and ostanus 
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the composition of the solution by one first and one second freezing 
point measured successively. Similar simplifications are sometimes 
possible in the case of quaternary mixtures, particularly where some 
0 f the four constituents are isomeric substauces. R J (J 

Relations of Isomorphism in Organometallic Compounds 
III. Derivatives of Bivalent Metalloids. Paul Pascal (/lull sv 
dim., 1912, [iv|, 11, 1030 — 1037. Compare A. 1012 i 739) —The 
nnthcr has determined the freezing-point curves of binary nurtures of 
phenyl ether, phenyl sulphide, phenyl selenide, and phenyl telluride 
These substances were each purified by fractional crystallisation, and 
were found to nave the following meltin" points • 9 6° o.w 

and 4-2° respectively. “ " ’ ’ ~ J ’ 

Phenyl sulphide and phenyl selenide give a continuous series of 

raixrf 5 y ™ ’ th ° “T" Qg ‘P oint curve P»*>ing through a minimum 
at - 26-7°, corresponding with the mixture containing 5<Y of the 
selenide. Similar results are obtained with mixtures of the selenide 
and the telluride, the minimum point being - 4 2=, correspondin'' with 
the mixture containing 80‘4% of the selenide, and with mixtures of the 
sulphide and telluride, the mixture containing 83-42% of the sulphide 
having the minimum freezing point, - 30-7°. 1 

Phenyl ether and phenyl sulphide do not form a continuous series oF 
mixed crystals, the freezing-point curve exhibiting a eutectic point at 
-27-7°, corresponding with a mixture containing 13-3% of the ether. 
The two series of mixed crystals in equilibrium at the eutectic point 
contain respectively 4'5 and 53% of phenyl ether. 

The above results agree with the classification of sulphur, selenium, 
and tellurium, apart from oxygen. y p 


Internal Pressure and Latent Heat of Liquids. William 
0. McC. Lewis (Phil. Mag., 1913, [vi], 25,61— 65. Compare A., 1912, 
ii, 136).— For the internal pressure of a liquid, the author has 
obtained previously the expression K~l- TdKjdT, where A” is the 
internal pressure and l the latent heat of vaporisation of 1 c.c. 
According to Davies (A., 1912, ii, 902) the temperature-coefficient of 
the internal pressure dKjKdT is equal to the coefficient of expan- 
sion a, and by substituting in the above equation, it is found that 
A'=Z/(1+ a.T) t which is identical with one of the results obtained 
by Davies. 

If l is considered to represent the latent heat of expansion of the 
liquid (the heat absorption corresponding with isothermal expansion 
equal to 1 c.c.), it is deduced that l - - Tajfi. where a is the 
coefficient of thermal expansion and fi the compressibility of the 
liquid. For non-associated liquids, the latent heat of expansion 
calculated from this equation is of the same order of magnitude as 
the latent heat of vaporisation. For associated liquids the differences 
are much greater. 

Values representing the internal pressure are calculated fora number 
of liquids from the equation A" = ^/(l +aT) on the assumption that l 
is the latent heat of expansion. The numbers so obtained are 
approximately double those recorded previously.' II. M. D. 5 
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Guldberg’s Law and the Corresponding States. Anatole 
Leduc (Compt. rend., 1913. 166, 65 — 66). — A criticism of Boutaric’s 
deductions (this vol., ii, 21), in which the author suggests a modification 
of Guld berg's law to read : the boiling points of substances under 
equally reduced pressures are corresponding temperatures. W. G. 

Composition and Pressure of the Vapour of Solutions. 
M. S. Vkevski ( J . j Russ. Phys. Chem. Soc., 1912, 44, 1739 — 1747).. — . 
The results previously obtained (A., 1912, ii, 1139) with aqueous 
solutions of methyl, ethyl, and propyl alcohols containing from 
20 — 30% to 100% of alcohol are in complete accord with the relation 
established by Duhem and Margules between the partial pressures of 
the vapours and the compo>iti<>na of the solutions: dlnp 1 jdlnx = 
dlnp 2 /dln( 1— »). The applicability of this relation to the solutions 
containing less than 20—30% of alcohol remains undecided, owing to 
the lack of detailed experimental data. 

The author discusses the numerical results, from which he draws the 
following conclusions: (1) The displacement produced in the equi- 
librium between solutions of two liquids and their saturated vapours, 
with constant volume of the system, by change of temperature, is 
subject to Le Chatelier and van’t Hoff’s law, which may be formulated 
as follows : In all cases of equilibrium between phases of variable 
composition, heating of the system under constant volume leads, in the 
phase formed with absorption of beat, to increase of that component 
the transformation of which absorbs the greatest quantity of heat. 
(2) On the basis of Kirchhoff’s theory, the change in the composition of 
the vapour under the influence of temperature m-ty be regarded as the 
result of the combined action of two factors, the physico-mechanical 
and the physicochemical. In every system founed with either 
development or absorption of heat, there exists a region of parallel, 
and one of opposed, action of the two factors. The limits of these 
regions ate the solutions corresponding with the maximum or minimum 
heat of formation. (3) The direction in which the change in composi- 
tion of the vapour proceeds under the influence of temperature remains 
the same for all concentrations of. the solution, if, in the region where 
the actions of the two lactors are opposed, the magnitude of the 
physico-mechanical factor always predominates. (4) On change of 
temperature of solutions formed without heat-effect, the variation in 
the composition of the vapour takes place under the influence of a 
single physico-mechanical iactor and follows the same law as does 
change in the composition of the vapour of mechanical mixtures ; (5) 
with change of temperature of a solution which possesses a vapour- 
pressure curve showing a maximum, the composition of the vapour and 
that of the mixture with constant boiling point change in one and the 
same direction. (6) If, however, the vapour-pressure curve shows 
a minimum, the compositions of the vapour and that of the mixture 
with constant boiling point change in opposite directions. ^ 

Association of Ethyl Ether and Chloroform in the Gaseous 
State. Friedrich DoLEZALEKand Alfred Schulze (Ber.Deut. physical 
Ges. f 1912, 14, 1091— 1096).— It is shown that the mixing of the 
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vapours of ethyl ether, and chloroform at 80° and atmospheric pressure 
is acrompamed by contraction. When the volumes of the two vapours 
are equal the data obtained correspond with a reduction of pressure of 
4 8 mm. of mercury when the volume is kept constant. It is shown 
that the observed contraction is not due to deviations of the vapours 
from the gas laws, and the change in volume is consequently attributed 
to t h « formation of a compound. The magnitude of the volume 
change indicates that an equimolar mixture of ethyl ether and chloro- 
form at 80 and atmospheric pressure contains 0‘64- mol. % of the 
compound. By applying the law of mass action it is seen that the 
molecular proportion of the compound in thevapour mixture will increase 
almost in the same ratio as the total pressure. Similarly it is shown 
that the saturated vapour in equilibrium with an equimolar liquid 
mixture of the two substances at 8(P should contain 14 mol. % of 
the compound. Since the liquid phase contains 14'6 mols. % of the 
compound it follows from the vapour pressure law for binary mixtures 
that the vapour pressure of the compound at 80° should be about 0-26 
atmosphere. jq jj D. 


Isotherms of Diatomic Gases and of their Binary Mixtures. 
XI. Determinations with the Volumenometer of the Com- 
pressibility of Gases under Small Pressures and at Low 
Temperatures. W. J. de Haas (I’roc. K. A had. Wetemch. A msterdam, 
11)12, 15, 299— 306. Compare A., 1912, ii, 1138).— The question of 
the distribution of pressure between the volumenometer and the 
piezometer used in the measurements of the compressibility of gases 
at low temperatures is discussed and a formula is deduced for 
calculating the change in the difference of pressure between the two 
communicating vessels as a function of the time. This formula involves 
the dimensions of the apparatus and the distribution of temperature 
along the connecting capillary. The curve corresponding with the 
formula is in sat ^factory agreement with the actual observations of 
the change in the pressure difference with time. H. M. D. 


The Critical Point. Ettore Cahooso (/. Chim.phys 1912, 10, 
470—496. Compare A., 1911, ii, 854). — In order to evaluate the 
compression coefficients of gases to 1 part in 10,000 for atomic-weight 
calculations, the critical temperatures and pressures must be kDown 
within the limits 0'1° and 01 atm. respectively. The temperature and 
pressure ought to be'observed at the same time with the same specimen 
of gas, so that any error due to impurity may affect both values 
equally. Although various investigators have given critical pressures 
to within 0’01 atm., the author considers that they were not justified, 
since, in general, a variation of 0'001° in the temperature corresponds 
with 0'01 atm. in the pressure. At the same time it is admitted that 
observations of pressure or temperature made separately as by the 
Natterer tube may be more accurate thau the author’s as far as the 
actual specimen handled is concerned. 

The paper describes the methods employed at Geneva in critical 
constant investigations. The gases were purified by fractional dis- 
tillation under vacuum (compare Briner and Cardoso, A., 1909, ii, 
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1 24), alternating with passage through suitable absorbents maintained 
slightly above the boiling point of the gas. A sample of gas was not 
considered sufficiently purified until it could be liquefied at pressures 
constant to within 005 atm. at two different temperatures, one of which 
was near the critical point. 

A manometer of the barometer type was used, consisting of a 1 lnrn 
capillary tube with suitable bulbs in the upper and lower 
surrounded with a glycerol-water jacket maintained at a constant 
temperature. It was filled with atmospheric nitrogen the com- 
pressibility of which is known from Amagat’s accurate data. The 
manometer was read to 01 mm., corresponding with nob more than 
0'02 atm. pressure. Owing to the uncertainty of the capillary cor- 
rection in a 1 mm. tube, closer reading would have been useless, and 
the use of a finer capillary would have introduced unknown errors due 
to diffraction and the retention of small gas bubbles below the 
meniscus. The different manometers agreed to within 0T atm. at 
least, and the accuracy of the methods was confirmed by the fact 
that concordant critical data were obtained with different mano 
meters and different samples of gas, often at considerable intervals 
of time. 

The working tube was provided with a small piece of soft iron 
wire constituting the armature of an electromagnetic agitator of the 
Kuenen type. On approaching the critical temperature, the meniscus 
disappears and the so-called il critical opalescence” is seen. The 
point of maximum opalescence is held by some to be the critical 
temperature (compare Nernst, “Theoretical Chemistry”). The 
opalescence usually extends over a range of 0*03°, but by means 
of the Kuenen agitator the range could be extended to 0’3 U to O k. 
The opalescence is therefore due to the formation of an emulsion of 
gas and liquid, which, being of nearly equal density, do not separ- 
ate. The true critical point is taken as the point at which die 
opalescence disappears. This could be estimated to within +005 , 
and is about 0T5° higher than the point of maximum opalescence, 
it is possible that an invisible opalescence persists at an even higher 
temperature, since in experiments made without the stirrer a slight 
diffraction could still be observed at the spot where the meniscus 
had been. 

Critical data to the nearest 0‘05 atm. and O'OS 0 are tabulated for 
hydrogen chloride, ammonia, carbon dioxide, sulphur dioxide, nitrons 
oxide, hydrogen sulphide, acetylene, ethylene, ethane, and cyanogen. 

R. J« C. 

Critical Constants of Ethane, Carbon Dioxide, and Sulphur 
Dioxide. Ettore Cardoso and R. Bell (J. Chim. pkys 1912 , 10 , 
497 — 503). — Ethane prepared from ethyl iodide by the Gri guard 
reaction contained air and ethyl iodide and ether vapours as well i u 
other impurities which were removed by suitable absorbents followed 
by fractional distillation. Ethane prepared by Frankland and Kolbes 
method, by cautious addition of propionitrile to metallic sodium in a 
vacuum, was readily purified by absorbents only. The purified ethane, 
having m. p. -172'5° t and b. t p. g -84T°, possessed an agreeable 
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ethereal odour. Its critical constants were l c = + 32 - 10° + 010° and 

_ 48-85 + 0-10 atn). 

1 ' Carbon dioxide, prepared by heating sodium hydrogen carbonate was 
cashed and fractionated ten times. Its critical constants were 

l. zs + 31 ‘00° + 0 10 and p c — 72‘85 + 0‘10 atm. The critical opalescence 
was observed as low as 30*60°, but the point of maximum opalescence 
could not be decided. 

Commercial sulphur dioxide was washed and purified by ten 
distillations. Its critical constants wore J c = + 157*15°+ 0-10° and 
p, = 77*65 ±0*10 atm. The point of maximum opalescence could not 
be observed owing to an opalescent deposit on the glass tube. This 
appeared to result from the action of light and heat on the sulphur 
dioxide, but it was ascertained that even 300 hours’ heating did not 
alter the critical constants of the gas. ft j q 

Critical Constanta of Ethylene, Nitrous Oxide, and Hydrogen 
Sulphide. Ettorb Cardoso and E, Akni (/. Chim . phys 1913, 10, 
504 — 508).— Ethylene prepared by the action of sulphuric acid on 
ethyl alcohol and purified by washing and fractional distillation had 

m. p. — 169*00° and b. p. -104’3°. The critical constants were 
found to be t c ~ + 9*50°±010° and p c = 50*65 ± 010 atm. The 
critical opalescence extended from +9‘05° to 9*50°. 

Nitrous oxide was prepared by the action of saturated aqueous 
sodium nitrite on bydroxylamine hydrochloride in a vacuum. When 
washed and fractionated ten times it gave a perfectly colourless solid. 
The critical constants were t e = +36 , 50°±O-1O° and /> c — 71-65 ±0*10 
atm. The critical opalescence extended from 36‘0° to 36 5°, and had 
its maximum at about 36- 3°. 

Hydrogen sulphide prepared by the action of hydrochloric acid on 
purified precipitated iron sulphide in a vacuum was washed in water 
containing iron sulphide in suspension, and then dried and fractionated 
fourteen times in a vacuum. The purified gas of f. p. -83° aud b. pi 
- 60 2° was without action on clean mercury, and was perfectly stable 
at the critical point. The critical constants were t c = + 100 , 40°±0T0° 
and p c = 89’05 ± 0*10 atm. R. J. C. 

Critical Constants of Ammonia. Ettore Cardoso and (Mile.) A, 
Gtltay (J. Chim. phys., 1912, 10,514—516). — Ammonia was prepared 
by heating purified ammonium chloride with excess of calcined marble. 
It was dried by barium oxide and sodium wire, and distilled four times 
through the same reagents. Four further fractional distillations served 
to remove traces of air and hydrogen. The critical constants were 
i c ^ + 132‘90°± 0*10° and ^ c = 112-30 ±0T0 atm. 

The critical opalescence was observed from 132-6° to 132-9° with a 
maximum at about 132‘75°. R. 5- C. 

Critical Constants of Hydrogen Chloride. Ettore Cardoso 
and A. F. O. Germans (/. Chim. phys., 1912, 10, 517- — 519). — 
Purified sodium chloride was decomposed with pare concentrated 
sulphuric acid in a vacuum, the apparatus being constructed with fused 
joints throughout. The hydrogen chloride was dried with sulphuric 
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acid and phosphoric oxide, and fractionally distilled twelve times in a]] 
first through phosphoric oxide and afterwards without it. The solidi- 
fied hydrogen chloride was absolutely free from the pink tint usually 
attributed to a compound of phosphorus or to nitric oxide. It had 
m. p. -Ill ’4°, and b. p, -83-1°. The critical constants, were 
t c — +51*40° ±0*10° and p c = 81 *55 ±0*15 atm. It. J. c. 

Free Energy of Chemical Substances. Introduction. Gilbert 
N. Lewis (J. Amer. Chern. & 'oc., 1913, 35, 1 — 30). — This paper i s 
introductory to a series in which the free energy of chemical substances 
will be systematically studied. A detailed account is given of the 
general methods used in Free energy calculations, including the con- 
sideration of the notation and fundamental units, the laws of energy 
the change of energy with pressure, the relation between activity and 
fugacity and the free energy, free energy and the equilibrium constant, 
free energy and E.M.F., and the influence of temperature on the free 
energy change. E. G. 

Tempering [of Metals] without Deformation. Maurice 
Hanhiot (Comfit, rend., 1912, 155, 1502 — 1504. Compare A., 1912, 
ii, 1137). — Cubes of a number of metals and alloys were submitted to 
high pressure when immersed in vaseliD, and it was found that, whilst 
the cubes were not deformed and the internal structure, as examined 
micrographically for brass, was unaltered, the substances had under- 
gone considerable tempering, as was shown by measuring their hardness, 
elongation, and breaking strain before and after the compression. 

W. G. 

The Rectilinear Diameter for Argon. Emile Mathias, 
H. Kamerlingh Onnes, and C. A. Crommelin ( Proc . K. Akad. 
WeUnsch . , 1912, 15, 667—673). — A preliminary account is given of 
the apparatus and mode of procedure adopted in the determination of 
the densities of liquid and saturated vapour at a series of different 
temperatures. The mode of calculating the requisite data from 
the experimental observations is described, but no results aro 
communicated. H. M. T). 

Specific Gravities of Saturated Aqueous Solutions of Various 
Salts at Different Temperatures. N. A. Tschernaj (J. Russ. 
Phys. Chem. Soc., 1912, 44, 1565—1576). — The author has determined 
the specific gravities (weights of 1 c.c.) of saturated solutions of a 
number of salts at intervals of 10° from 0° to 70° (or 90°), These salts 
may be divided into two groups : (1) those forming saturated solutions 
which increase in specific gravity with rise of temperature and with in- 
crease in the salt-content: potassium chloride, nitrate and sulphate, 
sodium and barium nitrates; (2) those with which the reverse takes 
place : sodium chloride. 

These salts also show different behaviour with reference to the 
variation with temperature of the quotient dPjdV, where dP represents 
the increase per 10° of the amount of salt (grams) dissolved by 100 
grams of water, and dV the corresponding increase in volume (c.c.) of 
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the solution. With rise of temperature from 0° to 70°, this cmotient 
(1 ,) potassium nitrate (IH^nd 

tinually diminishes from about 5 to 1 6 with barium nitrate. 

T. H. P. 

Compressibility of Gases. Georges Bacme and E Wourtzpl 
V- Chm - ®-0 522). — The relation of'prLure to 

volume in sulphur dioxide, methyl ether, and chloroform vapour hat 
been represented by the equation jw = l +„(1 -LIT) where L the 
density at pressure p, and Z, the weight of a normal' litre of the gas 
considered (compare Baume, A., 1908, ii, 379). The deviation co- 
ethcient « is numerically the same as Berthelot’s deviation coefficient 
31 m the case of permanent gases, but with easily hqueliible gases 
A\ = aj(l+a). This equation may be reduced to A^a-a 1 when d‘ 
is negligible. p, T „ 


Adsorption and Saturated Surfaces. Rodert Marc (/Audi 
phijsikctl ■ Glum., 1913, 81, 641 — 694 Compare Schmidt, A , 1910 ii 
1041 ; 19H, ii, 969).— Ihe adsorption of a large number of substances’ 
on the crystal surfaces of barium sulphate, biri.im carbonate, rhouibo- 
hedral calcium carbonate, strontium carbonate, leid carbonate and 
lead sulphate was investigated by measuring the change in the 
retractive indices of the solution of many substances by meaus of an 
interferometer. It was shown that colloidal substances are easily 
adsorbed on crystal surfaces, whereas crystalline substances are only 
adsorbed to a very slight extent. Crystalline substances adsorb more 
if they are capable of forming isomorphous or mixed crystals with the 
adsorbing substances ; thus potassium nitrate is adsorbed by barium 
carbonate, whilst sodium nitrate is not ; on the other hand, sodium 
nitrate is adsorbed by rhombohedral calcium carbonate, whilst 1 
potassium nitrate is not. The adsorption uothermals can be divided 
into three types : (1) Those in which a stronger bend is present than 
is demanded by the exponential formula, and which reach the satura- 
tion value continuously. (2) Those which agree at all points with the 
exponential formula. In this case, even though the measurements 
were made very close together, it was impossible to determine whether 
there was a break in the curve or not. (3) Those curves of substances 
which at low concentrations have a great tendency to be adsorbed, 
and give a very steep curve and reach the saturation point at 
very low concentrations. The adsorbed substance is the factor which 


conditions the type of curve in any case. It is shown that when 
the saturation values for a series of substances with one given adsorb- 
ing medium have a given ratio, then the ratio of the saturation values 
for those substances with another adsorbing medium will be the 
same. The formula; of Schmidt and Arrhenius are discussed, and it 
is shown that the Arrhenius formula holds well for substances giving 
curves of the first type, but for curves of the second type it holds only 
over a portion of the curve and ceases to hold somo distance before 
the saturation value is reached, whilst for curves of the third type it 
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does not hold at all. It is, however, shown that the Arrhenius 
formula probably represents ideal conditions which are only 
existent when molecular compounds are not formed in the adsorption 
layer. J. F. & 

Adsorption. VII. Chemical Hysteresis of Starches. Adah 
V. Rakovski (/. Russ. Phys. Chem. Soc., 1912, 44, 1722 — 1728).-, 
The investigations here described are a continuation of those published 
in papers I. and II. (A., 1911, ii, 470), and deal with curves inter- 
mediate to those of hydration and dehydration of Bermuda arrowroot 
and rice starches. These intermediate curves are found to be virtually 
reversible, but not throughout their whole length. Detailed study of 
such curves would, however, he possible only with colloids showing a 
considerably greater separation of the curves of hydration and 
dehydration than is the case with starches. 

The presence of about 1% of mercuric chloride in potato starch 
exerts no appreciable influence on the course of either hydration or 
dehydration. T. H. P. 

Relation between the Conductivity of Acids and their 
Absorption by Hide. Andre Brochet ( Compt . rend., 1912, 155, 
1614 — 1617). — Measurements have been made of the amount of acid 
absorbed by shaking 10 grams of hide powder for four hours with 
200 c.c. of an Nf 10-solution of the acid concerned, containing 100 
grama of sodium chloride per litre. Measurements have been made 
with three classes of acids varying in conductivity, namely : (1) good 
conductors, (2) moderate conductors, (3) poor conductors. In class 
(1) inorganic acids and organic acids of the type of trichloroacetic acid 
were examined. The absorption of acids by the hide is a general 
phenomenon, and is the result of a chemical combination, the amount 
of acid absorbed being proportional to the chemical equivalent of the 
acid. The fraction of the gram-equivalent of acid absorbed by one 
, kilo, of dry hide, whilst constant for each class, does show a slight 
diminution with diminution in conductivity; but while the absorption 
diminishes only in the ratio 3 : 2, the conductivity diminishes as 
100:1. W.G. 

Some Properties of the Thiocyanate Ion. Herbert Feeu.nd- 
lich and A. N. Seal ( Zeitsch . Chem. Ind. Kolloide, 1912, 11, 
257 — 263). — The lyotropic properties of solutions of potassium 
chloride and potassium thiocyanate have been compared in a quantita- 
tive manner with the object of determining the position of the thio- 
cyanate ion in the lyotropic series. The properties examined were the 
following : the influence of the electrolyte on the solubility of benzoic 
acid, the effect on the surface tension, the absorbability by animal 
charcoal, the retarding influence on the rate of ester saponification, 
and the effect on the rate of increase of the viscosity of gelatin solutions. 
The observations show that the lyotropic influence of the thiocyanate 
ion is distinctly smaller than that of the chloride ion, and that its 
position in the series of anions is close to the iodide end in the 
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«ries: fluoride, sulphate, phosphate, chloride, nitrate, bromide, iodide. 

] U this series the lyotropic influence diminishes from left to right. 

H.M.D. 

Surface Tension of Protein Solutions, n. p aiPF0 Bottazzi 
and F. D’Agostino (Atti U. Accad. Lined, 1912, [v], 21, ii, 561—572. 
Compare Bottazzi, A., 1912, ii, 1042). — The paper records in tables 
and curves the results of further experiments with Traube’s stalag- 
juoiueter on solutions of serum-albumin to which various quantities of 
hydrochloric acid, sodium hydroxide, or sodium chloride were added. 
From the experiments it appears that the value w (number of drops) 
depends entirely on the uudissociated molecules of the protein or of 
its salts, for an increase in the concentration of these molecules increases 
n (that is, the surface tension is lowered). In order to obtain the 
maximum dissociation of the albuminate, it is necessary to add more 
acid or alkali in weak solutions than in stronger ones. This indicates 
the presence of salts of a weak base (or acid), aud for the same reason 
the maximum dissociation will be reached only when more than the 
equivalent amount of sodium hydroxide or of hydrochloric acid is 
added. From the amounts thus added it appears that the molecular 
weight of the albumin should be somewhat above 1000. From the 
curves it also appears that the albumin chloride is much less disso- 
ciated than the sodium albuminate at the same dilution. The addition 
of sodium chloride diminishes the dissociation of both the albumin 
salts, but its influence is much greater on the chloride than on the 
albuminate. The addition of sodium chloride also diminishes the 
dissociation of the free albumin, probably owing to the formation of 
undissociated secondary products. R. V. S. 

Molecular Complexity in the Liquid State. William E. S. 
Turner ( J . Ckim. pkye., 1912, 10, 467 — 469. Compare Guye, A., 
1911, ii, 1067). — The author agrees with Guye that liquids which give 
i high value of Ramsay and Shields’ constant are not necessarily 
dissociated, since error may arise from abnormality in the surface film 
of the liquid, but cannot agree that in his experiments, criticised by 
Guye, the surface films of diphenylamine and phenyl urethane were 
oxidised. The value obtained with diphenylamine was in accord with 
that obtained by Dutoit and Friedrich (A., 1900, ii, 194). 11. J. C. 

Mode of Ionisation of Sulphuric Acid in Dilute Aqueous 
Solutions. Joseph A. Muller ( Compt . rend., 1912, 155, 1499 — 1502). 
—From a series of determinations of the coefficients of ionisation and 
beat of dilution of aqueous solutions of sulphuric acid, the author 
deduces that, in dilute aqueous solutions, sulphuric aud is ionised into 
the two iona S0 4 H' and R’, and that this ionisation is accompanied by 
development of heat within the limits of the experimental temperatures 
(14—38°). W. G. 

Application of the Theory of Chemical Potential to the 
Thermodynamical Theory of Solutions, III. Action . of 
Gravity on a Solution. The Solute Potential. Extension 
of the Theory. Sydney A. Shorter {Phil. Mag., 1913, [vi], 25, 
31-42. Compare A., 1912, ii, 24, 437).— From a general theorem 
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enunciated by Gibbs, the author deduces a formula for the influence 
of gravity on a binary mixture. This formula is found to be in 
accordance with the equation obtained directly by Duhem. Formulae 
are also given for the practical calculation of the gravity effect from 
osmotic pressure, vapour pressure, and freozing-point data. 

In the second part of the paper, the theory given in Parts I and If 
(loc. cit.) is extended to solutions containing any number of non-vola.il 6 
solutes. Exact formulae are deduced connecting the osmotic pressure, 
vapour pressure, and freezing poiut with the lowering effect exerted 
by the solutes on the chemical potential of the solvent. Thermo, 
dynamically, the solutes may be regarded as a single substance, and 
hence the formulae relating to a binary solution may be generalised 
in a very simple manner. H- M. D, 

Studies of the Processes Operative in Solutions. XX. 
The Conversion of Ammonium Cyanate into Carbamide, 
Especially as Influenced by Alcohols. Ekic E. Walker (/Voc. 
Roy. Sot., 1912, A, 87, 539—554. Compare J. Walker and Kay, 
T., 1897, 489). — Experiments have been made to determine the 
influence of ethyl, propyl, and snobutyl alcohol on the rate of trans- 
formation of ammonium cyanate into carbamide when the ratio of 
cyanate to water in the solution is kept constant. The measurements 
were made at 40°, and the rate of change at any moment was obtained 
by determining the tangent to the smooth curve drawn through the 
points representing the cyanate concentrations after a series of time 
intervals. 

In aqueous solution the rate of change varies approximately as the 
square of the concentration of the cyanate, as found by Walker and 
Uambly (l\, 1895, 71,746), but the carbamide and ammonium carbonate 
which are formed have some influence on the velocity. Since the 
carbonate is formed very rapidly at the beginning of the experiment, 
the velocity coefficient is abnormally high at first, and during the 
later stages of the change the coefficient is again too large became of 
the accelerating effect of the ammonium carbonate. The addition of 
carbamide to the original solution has also the effect of increasing the 
mean velocity coefficient, a result which is probably dua to its 
influence on the side-reaction by which ammonium carbonate is 

^ The data obtained in a series of experiments in which the molar ratio 
of ammonium cyanate to water was(H5 : 100, and in which the number 
of mols. of ethyl alcohol was increased from 0 to 120 per 100 of water, 
show that the rate of change is increased in proportion to the amount of 
alcohol present. When the alcohol and water are present in equimolar 
proportions, the rate of change is, however, only about five times as large 
as the rate in the absence of alcohol (compare Walker aDd Kay, 

Erom comparative experiments in which ethyl, propyl, and isobutyl 
alcohols were added to the aqueous solution of the cyanate, it appears 
that the activity increases con-bderably with the molecular weig « 
of the alcohol. The percentage increase in velocity per mol. ot anas 
alcohol was found to be 3-30%, 4-92%, and 7-3% respectively for a sola- 
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tion containing 015 mol. of cyanate per 100 mols. of water. The 
order in which the^alcohols are arranged is the same as that obtained 
0D contrasting their activities as preeipiknts of salts from aqueous 
solutions and their physiological activity as hormone*. It is supposed 
that the action of the alcohols is largely mechanical, the larger molecules 
having the greater effect both on account of their size aDd their 
greater mobility by reason of their smaller affinity for water. 

H. M. D. 

Studies of the Processes Operative in Solutions, XXI, 
Hydrolysis of Sucrose by Dilute Acids. Frederick P. Woklev 
(/ b'OC. Roy. Soc.t 1912, A , 87, 555 — 563). — The conclusion drawn by 
Armstrong and Caldwell (A., 1901, i, 1070), that the hydrolytic action 
of dilute acids on sucrose is closely analogous to that of enzymes, has 
been subjected to examination in a further series of experiments with 
dilute sulphuric acid at 25°. In three comparative observations the 
solutions contained 0-01 mol. acid, 200 mols. of water, and 1, 2 and 4 
inok of sucrose respectively. From the measured time changes in the 
rotation of the solutions, it is evident, that the rate of hydrolysis 
diminishes as the reaction proceeds in accordance with the requirements 
of the mass law. The view that the hydrolysis in dilute acid solution 
is characterised by an initial period in which the sucrose is hydrolysed 
at a constant rate, hods no support from the data which. have now 
been obtained. Thero is, therefore, a considerable difference between 
the sucroclastic action of dilute acids and small quantities of enzymes. 

It is pointed oufc that this conclusion has already been drawn by 
Rosanoff, Clark and Sibley (A., 1912, ii, 34), but that the arguments 
put forward by these authors are unsound. H. M. D. 

Studies of the Processes Operative in Solutions. XXII. 
Hydrolysis of Sucrose by Sulphuric Acid; Improvements 
in Polarimetric Apparatus. Frederick P. Worley ( Proc . Ray. 
Soc., 1912, A, 87, 563— 581). — Similar experiments to those described 
in previous papers have been made with sulphuric acid as a catalyst in 
order to ascertain the influence of dilution on the hydrolytic activity 
in the case of a dibasic acid. The various substances were used in the 
proportion of 1 mol. of sulphuric acid, 30 to 200 mols. of water, and 
either OT25 or 0“25 mol. of sucrose. From the velocity coefficients at 
the different dilutions, the value of the apparent molecular hydration 
hug been calculated. This increases from 12*2 to 15*8 when the 
molar ratio of water to acid increases from 30 to 80, remaining 
practically constant on further dilution. By comparing the results 
with those obtained for hydrochloric, nitric, and p-dichloro- and p-di- 
iodobenzenesulphonic acids, it is found that the maximum apparent 
hydration is reached at an earlier stage in the case of sulphuric acid 
than when the monobasic acids are employed as catalysts. 

From the final and initial rotations of the differently concentrated 
solutions it appears that the degree of optical inversion varies with 
the dilution. In the case of the most concentrated solution, the ratio 
of the rotations was found to bo 0 - 342, whereas 0'29S was obtained for 
the most dilute solution. This variation is attributed to the influence 
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of the acid on the rotatory power of tho sugars present, the lsevnlose 
being responsible in all probability for the major part of the effect. 
In view of this phenomenon and of the influence of the mutarotation 
of the dextrose and lrevulose, it might be doubted whether the 
polarimetric method affords a satisfactory measure of the rate 0 f 
hydrolysis of sucrose. A theoretical examination of the subject from 
this point of view shows, however, that the velocity coefficient is not 
affected either by an alteration in the rotatory power of the invert 
sugar as a consequence of the presence of the acid or by the muta- 
rotation of the monoees. 

Considerable improvements have been made in the apparatus 
employed for the polarimetric study of chemical changes, and these, 
together with the precautions which must be observed in accurate 
work, are described in detail. H. M. D. 

Studies of the Processes Operative in Solutions. XXIII. 
Hydrolysis of Methyl Acetate by Acids. Frederick P. Worley 
(Froc. koy. Soc., 1912, A, 87,582—603. Compare Armstrong and 
Watson, A., 1907, ii, 849). — With the object of determining the 
apparent molecular hydration of the acid by the method employed 
in connexion with the hydrolysis of sucrose (P„ 1910, 26, 298), 
measurements have been made of the rate of hydrolysis of methyl 
acetate under the influence of hydrochloric acid. Tho experiments 
wero carried out at 25°, the molecular proportions of the substances 
employed being 1 of methyl acetate, 120 of water, and from 0'6 to 4 
of hydrochloric acid. , 

Under these conditions, the proportion of methyl acetate ultimately 
hydrolysed is never greater than 95%, and in consequence it ie 
necessary to take the reverse change into account in calculating the 
velocity coefficient of the hydrolysis, the reaction taking place in 
accordance with the equation dxjdt = k(a-x)-fc l x i , in which a is the 
initial concentration of the ester, and x the amouDt transformed after 
time t. 

For a given ratio of water and methyl acetate, the proportion of 
the latter which is hydrolysed when equilibrium is attained decreases 
slightly as the concentration of the catalyst increases. In view of this 
it is suggested that the usual interpretation of the equation 
i[CH s -CO 2 0H ? ][H a O] = f [CH,-CO,H][CH,OH] 
is incorrect, and that since hydrolysis is probably effected by the 
direct interaction of hydrated hydrolyte and hydrated catalyst, the 
factor [H,0] does not necessarily represent the active mass of one of 
the substances taking part in the reaction, but probably expresses the 
degree of dilution. 

From the velocity coefficients, values representing the apparent 
molecular hydration of the hydrochloric acid have been obtained. 
Corresponding values have also been calculated for sodium, potassium 
and ammonium chlorides from the increase which these salts produce in 
the velocity coefficient. These molecular hydration values are much 
smaller than the corresponding numbers obtained when sucrose and 
raffinose are used as hydrolytes. Whereas with methyl acetate the 
apparent hydration value increases from 2-5 to 5 when the molecular 
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ratio of water to acid increases from 30 to 80, the corresponding series 
0 { numbers from tije data for the hydrolysis of sucrose increases from 
yl 4 . to 18*7. It is considered probable that the differences involved 
represent actual differences in the condition of the acid in presence of 
such different bydrolytes as methyl acetate and sucrose. H. M. D. 

Studies of the Processes Operative in Solutions. XXIV. 
jTature of the Hydrolytic Process. Henry E. Armstrong and 
Frederick P. Worley (Ptoc. Roy. Soc., 191*2, A, 87, 604—623).— 
*£be authors discuss the general character of the results obtained in 
this series of papers and their theoretical interpretation. As indicated 
ia previous communications, the view is put forward that hydrolysis 
j s essentially an associative process which involves the association and 
direct interaction of two complexes, one of which consists of the 
hydrated hydrolyte and the other of the hydrated catalyst. Such 
associated systems are being constantly produced, broken down and 
reformed in such a manner that while some give rise to the original 
components, others are resolved into the products of change. 
According to this view, hydrolysis is a bimolecular change, the second 
factor being the active mass of the hydrated catalyst, and not, as is 
generally supposed, the active mass or concentration of the water. 
The similarity of the results arrived at by the study of different 
properties, such as electrical conductivity, hydrolytic activity and 
osmotic effects, i 3 quite consistent with this view, the similarity being 
due to the fact that the determining factor in all these cases is the 
interaction involved in the production of the electrolyte from water and 
the solute. , . 

The increase of molecular conductivity to a maximum on dilution is 
attributed partly to a gradual increase in the extent of the interaction 
between the solute and water, and partly to the gradual simplification, 
of the complexes formed by the dissolved substance. On the other 
hand, the decrease of electrical activity, as exemplified by tho hydro- 
lytic activity of the acids, to a minimum on dilution is considered 
to be the necessary result of a gradual weakening of the acid by 
further combination with water. The greater the extent to which 
the activity of the acid is used up in combining with water, tne less 
must be the residual activity available for hydrolytic processes. 

Stress is laid on the fact that this associative theory is directly 
opposed to the generally accepted dissociative hypothesis, and it is 
claimed that the facts disclosed in the investigation of the processes 
operative in solution go far to show that this hypothesis is no longer 
tenable. H * D * 

Intercrystalline Cohesion in Metals and the Formation 
of Twinned Crystals in Silver. Walter Rosen hair and Donald 
Even (J. lwt. Metals, 1912, 8 , 149-185 ).— Many of the properties 
of metals, especially at high temperatures, may be accounted tor by 
assuming the presence of an amorphous film between the crysta s. 
The hypothesis has been tested in the following manner, lhe 
amorphous modification, being unstable, should have a higher vapour- 
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pressure than the crystalline. Two specimens of silver are taken, one 
having coarse and the other fine crystals. The latter, which has a 
larger area of intercrystalline boundaries in unit volume than the 
former, always loses weight more rapidly when heated in a vacuum. 
Similar results are obtained with zinc and copper. Microscopical 
examination shows that the intercrystalline boundaries are developed, 
as if by etching, by such treatment. Boundaries between twin crystals 
are not thus affected. 

Cast silver, even without any mechanical treatment, shows numerous 
twinned crystals, which are revealed by heating in a vacuum. 

C. H. D. 


r Formation of Twin Crystals by Quenching and its 
Influence on the Hardness of Metals. Charles A. Edwards 
(. Internal . Zeitsch. Metal lographie, 1912, 3, 179— 194).— The light and 
dark acicular structure observed in quenched alloys of copper and 
aluminium, containing 9 — 16% Al, is not due to the presence of 
two constituents, but to repeated twinning, brought about by the 
mechanical pressure due to quenching. The vitreous modification of 
the metal is formed at the surfaces of slip, thus increasing the hard- 
ness of the alloys. This explanation is extended to the general case of 
hardening of alloys by quenching. C- H- D- 

Etching at High Temperatures. H. Hanwsmann (Internal 
Zeitsch. Metallography, 1912, 3, 176— 1 78).— The method of invest!- 
gating the crystalline structure of alloys at a high temperature by 
exposure to etching vapours is faulty, becauso the surface etched « 
not a section through a crystal, but the surface of a crystal, and 
segregation is not thereby revealed. Further, recrystallisation may 
take place during the action of the reagent, thus producing a false 
structure. C ’ H ' IX 


Colloids. Paol Baey (J. Chim. phys., 1912, 10, 437—453. Com- 
pare A., 1911, ii, 702).— Colloidal solutions comprise three classes, 
namely ’ (1) Jollies, which are solutions of liquids in solids of great 
cohesive power. (2) Electrical colloids, which are suspensions of very 
fine insoluble powders without solvent power, which acquire »u 
electrical charge, in contact with the liquid. Colloids of this class 
exhibit Brownian motions, and are coagulated by reducing their electro- 
static charges. (3) Mixed colloids consisting of micella formed from 
irregular particles of jelly by the action of excess of liquid. 
micella exhibit Brownian motions and may acquire an electrostatic 
charge. They can therefore be coagulated by altering the external 
osmotic conditions or by electrical methods, or by both combined 
according to circumstances. . 

The micella in class (3) are to be regarded as minute osmotic 
into which the surrounding liquid diffuses until its 

F" l The 

balanced by the surface tension or cohesion of the small particles, 
surface tension of the colloidal substance is negative to start wit 
tends to approach zero as the jelly becomes saturated. CaouteM - 
(Bed Tonkin, unvulcanised) absorbs approximately the same v 
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of chloroform, benzene, carbon dio.UL'j 

form saturated jellies before breaking,.! and . ta t racb loroethane to 
In some cases the surface tension I, T’o °aH» ' 
limit of osmosis inwards is reached in th! - u z0ro ’ 50 that ‘he 
solution of class (1) does not D ass Je y 8tage ’ and ‘be true 

(3) on further addition of liquid^ Examni™ pse " dosol ution of class 
of gelatin in cold water and of ci|„i P thls are tbe swelling 
chloroethane. In such cases micella can usml?' k ^ cold tetra ’ 
jellies by beating or even by violent agitatim Vh 1 ,^ fr ° m ‘ he 
out again on cooling, as with cellulose tetro , J ? lly sc P ara tes 
motion and electrification of the micella ttte ’ un . lcss Br. *wnian 

gelatin. upervene as in the case of 

R. J. C. 

Determinations of the Volume of T 7 „: j . „ 
iViLHELM Bachman* (Ztitsch. anorq. D/I„ ^9“ ‘L^ Cid ^ 
The transient opacity of silica. crr,L a • ’’ j , ^02— 208).— . 

considered by Tschermak and also ly Ta.nman n , bas bpen 

ance of a new hydrated phase. On the „tk„ v° ’j d “ ate the appear- 
same change is observed when such differentho*^’ ^ faCt thafc the 
mixture of olive oil and chloroform are used fu T oil or a 

is one of mechanical imbibition. The view of P*.^ 9 th f process 
ii, 880 ; Bachmann, A., 1912, ii HSuLTkl „ , ■ * mondy < A -> Wl, 
capillaries accords best with the facts It Is ls traversed by minute 
weight of different liquids takon up by a gel sbown that the 

density. The gel is prepared by exno^n/l P u P ° rt,onal to their 
and then washiog with water and drying ° abSy f'!' 010 ac ‘ d ,0 steam, 

si~' - — afwasss^ 

give concordant results tbe K l ud f° rai only, 

C. H. D. 

Theory of Emulsification IV n r> 

il Physical Ckm.., 1912, 10 , 739-758. ' Compare A 19P,T stl7 
—Robertson s paper on emulsions of oil and water (A lain •! 8 A 4 J; 
and the article on emulsions in Remington’s “ PriciiL ’f 69 9 
(1907) are reproduced in full. 8 8 Pract, “ of Pharmacy » 

Robertson’s work j» valuable because be was able l.n „„ 
emulsions of water in oil as well as of oil ZT ,, prepare 

& 

gradually. The author holds that th' g d persed P l «se 

s :=•£ £ K r ? -= 

°ne type of emuhrion 1 P ■ f c " ncla f 10n *»wn b f Robertson that 
hut argues that tW? ° ““ ° tber at a definite ooncentration, 

no emulsion wit 7 ! a ?" g0 ° f “““‘rations within which 
The Imir J 18 pr0 i uced ’ on the emulsions may overlap, 
of oil, are all of?hA ^ Pharmac y> wh *ch contain upwards of 95% 

’ 16 a “ ° f the 011 “ wa t« type with gum acacia, egg-albumin, or 
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casein as emulsifying agents. The object of the pharmacist is to divide 
the oil into minute globules, and surround each one with an adhesive 
envelope. The exact proportions of oil, water, and gum are probably 
not so important as is generally supposed. K. J. t. 

romnosition of the Disperse Phase in Bmulsoids. Emil 
Hatscbek ( Zeitsch . Chem. Ind. KollouU, 1912, 11, 284— 286).— On the 

assumption that the velocity of displacement of the J“* ta P osed 
exceeds a certain critical value, it has been shown (A., 1911, u, 9b) 
that the viscosity, of an emnlsoid is given by the equation 
' * U It* l~A - 11 in which u is the viscosity of the dispersive medium 

Ld Vis th^ ratio of the vololo of theemn.eoid to that of the disperse 
phase If the viscosity of the pure dispersive medium u taken as 
unity, this equation gi\e&A = {r]j(rj — l)}y From thev. 8 C 08 ^y da U or 
a series of glycogen and eodium casein hydrosols, the author has 
calculated thf values of A given by this formula. When these values 
are compared with the values of A, representing the ratio of the 
volume Of the emnlsoid to the weight of disperse phase present, ltls 
found that the ratio of A' to A remains very nearly constant if the less 
concentrated hydrosols are left out of account. The constancy of this 
ratio indicates that the disperse phase consists, at a given i temperature, 
of the dissolved substance together with a definite and constant quantity 
of the dispersive medium. 

The Existence and Probable Thickness of Adsorption 
Fnvelopes on SuBpensoid ParticleB. Emil Hatschek (Zmch 
Chm Kolloide, 1912, 11, 280 - 28 +).-The properties of 

Buspensoid systems which depend on the movements of the particles 
indlate that the volume of the disperse phase is no independent of 
the degree of dispersity. On the assumption that this is due to 
the formation of an envelope of the dispersive medium round each 
• i • l _ _ j fVaat fVifl thickness of the covering film is 

constant' for Varying degrees of dispersity, it can he shown that the 
effective volume, Wthe actual volume, F. o the disperse phase are 
connected with one another by the tv^Vir-Q+m kmTo 

sssss -f Ht 

effective^ volume of the disperse phase will increase continuously, 
th Ex d ^rimelf F me™suren,ent 8 have ^ 

due to the increasing importance of the surrounu g 

dispersive medium. viscositv of colloidal sulphur 

Prom Odeu’s measurements of the viscosity 971 . 1913, 

solutions of different degrees of i^r (*-. MW l, 

ii 240), the author has calculated, by means of the . 

the thickness of the surrounding envelope to be 

this value, it follows that, for Mh *. cXidal 

volume of the envelope amounts to 62 / 0 of the v £ M p. 

sulphur. 
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The Equilibrium of a Gas in a State of Binary Dissociation. 

J D E Boissoudy (Compt. rend., 1913, 156, 61 — 64).— A mathematical 
discussion of the equilibrium of a gas such as nitrogen peroxide, 
joetic acid vapour, etc., when partly dissociated into two identical 
constituents. The equilibrium is expressed by the equation 
\ - x ) - M 7' 3 s'.'.; 

where x is the degree of dissociation, v the volume containing one 
gram-molecule, T the temperature, ^ the energy necessary to dis- 
sociate the normal molecules into their constituents, and M a constant 

coefficient. \Y. G. 

Action of Temperature on the Equilibrium of Nitrous 
and Nitrio Acids Formed from the Oxides of Nitrogen 
and Water. Emil Briner and E. L. Durand (i Compt . rend., 1912, 
155, 1495 — 1497).— In a previous paper (A., 1913, ii, 1045) the 
authors studied the effect of pressure and concentration on various 
systems of oxides of nitrogen and water, the temperature remaining 
constant. They have now estimated the relative molecular amounts 
of Ditrous and nitric acids formed in the solutions at varying 
temperatures, and find that increase in pressure of thB nitric oxide 
md diminution of temperature favour the formation of nitrous 
acid. W. G. 

The Equilibrium in Acid Solutions of Potassium Salts. II. 
Albert J. J. Vandevelde (Bull. Soc. ehim. Belt/., 1912, 26, 513—532. 
Compare A., 1912, ii, 30).— A continuation of the study of the 
constitution of the solid phase obtained from acid solutions of 
potassium salts. Ia the former communication the salt chosen was 
potissium sulphate and the three acids, hydrochloric, nitric and 
sulphuric. To complete this study the equilibrium has been deter- 
mined (1) for solutions of potassium chloride, (2) for solutions of 
potassium nitrate, mixed in turn with one of the three above- 
mentioned acids in such proportions as to produce a solid phase, iu 
the systems studied the same results are obtained by having present 
the same ions in equal quantities, independently of the manner of their 
original combination ; thus from solutions containing 20KC1 : 10 HjSO 4 
or 10K S0 4 : 20HC1, the solid phase in each case had the composition 

8KCl : 4KHSO t . 

In the system potassium chloride, sulphuric acid, and water, the solid 
portion was only a single phase, consisting oi potassium chloride when 
the sulphuric acid was in the proportion 40KC1 : 5H 2 S0 4 or less, the 
solubility of the chloride dicainishiog as the concentration of the 
acid diminished. On replacing the sulphuric acid in the system by 
hydrochloric acid, the solid phase was always potassium chloride, the 
solubility increasing with diminution iu concentration of the acid. In 
the system potassium chloride, nitric acid, water, the solid phase m all 
ases contained both potassium chloride aud nitrate, the amount ot 
he former diminishing and of the latter increasing with rise in 
:oncentration of the acid. _ , , , 

In the case of potassium nitrate, sulphuric acid, and water, t e 
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solid phase consisted solely of potassium nitrate, and its solubility 
seemed but very slightly affected by the concentration of the acid. 

On replacing the sulphuric acid with nitric acid, the nitrate was found 
to be less soluble, but to an extent independent of the acid concentre- 
tion. In the system potassium nitrate, hydrochloric acid, water, the 
solid portion was a single phase, potassium nitrate, until the acid 
reached the concentration 20KNO 3 : 20HC1. • G. 


Heterogeneous Equilibria between Aqueous and Metallic 
Solutions II Interaction of Mixed Salt Solutions and 
Liquid Amalgams. Georg* McPhail Smith (J. Amer. Ohm. Sot., 
1913, 35, 39—49. Compare A., 1910, ii, 401).— This work was under- 
taken for the purpose of studying by an independent method the 
ionisation relations existing in mixtures of salts. By agitating dilute 
sodium or potassium amalgam with successive portioned a solution of 
sodium and potassium chlorides or sulphates, a mixture is soon obtained 
in which at equilibrium the concentrations of the salts in the mixed 
solution are identical with those in the original salt solution; the 
amalgams are then analysed, . . . 

The ion fractions of sodium and potassium in experiments in which 
the salts were present in equivalent quantities have been calculated on 
the assumptions that (1) the reaction takes place according to the 
equation KHg,„ + Na" — NaHg„ + K* + (m-«)Hg, and (-) that m 
the solutions containing a common ion and having a total salt concen- 
tration 0 2 V, the relation Na salt/K salt = Na /K is approximately 
true. The results 6how that the sodium ion fraction increases with 
the total salt concentration of a solution. In order to explain this 
phenomenon, it is suggested that sodium and potassium chkindes 
in mixed aqueous solution form the complexes Na(C KK Cl) and 
K(Cl-Na-Cl). The formation of the latter complex would lower the 
value of the sodium ion fraction, and the conclusion is therefore drawn 
that the preponderating complex is Na(Cl-K>Cl), and that this ionises 
into Na' and (Cl-K-Cl)' ions. u 

Influence of Temperature on the Velocity of Chemical 
Reactions. I. B. Schvecoy (/. Russ. Rhys. Chem. boc., 1.11.., 44, 
Phut Part 470 — 474).— Owing to the inconstancy of the ordinary 
temperature-coefficient of chemical reactions which is represented by 
the expression r -(* f /* 1 )10/(l,-l 1 ). *1 a ” d *t *!/"*** 

constants at the temperatures ^ and f 2 respectively, Plotnikov A, 
1905 Li 376) suggested the use of the so-called logarithmic temper - 
ture-coDStant given by a = (logA 8 -logJri)/(f s -*,)- Compaiison of 
these two equations shows that a would be constant only over intern « 
of temperature for which y gives constant values. Auerbach (A, 190 , 
ii, 571) has, indeed, shown that Plotnikovs logarithmic temperature- 
constant is a variable magnitude. 

From theoretical considerations, the author regards it as more hkely 
that constant values will be obtained for the ratio between the 
velocities of reaction if these are calculated for absolute temperatuM 
having a constant ratio (p). The logarithmic tem^rature-coeffic^, 

u, would then be given by the equations : r,= K P TjKT, ij- Ap 2/ p > 
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^or»-(lo ^g^/log 5 ,. Henc^ >'" T - T * «<i T-t v p» = 

The relation between this loLrithmii 0 ^ffl 0 * ^t-kg T v 
coffieient y is expressed by the equation • 060 V a “ d the ord > liar y 

i og , = lo gp 

10 Jog T. - log 'x ' °» 

Taking p to be 11, that is, an increase of i<w 
temperature, the values y, = 2 and T . =3 f or *),„ °,! n tbe abpo j“te 
at ordinary temperatures give 7 ,,-V^ and = o^‘” ary “efficient 
On the assumption that the latter ma „ n ; r „i ^ ■ res P ectl Yely. 
:= din g values for y at different ibeolt £££^1 £ 

T - r„ 7-23. 

M0 y, = 8 00 

150 3-98 

200 2-84 

300 2-00 

1000 1-23 

These numbers are in agreement with the general variation of ft 
ordinary temperature-coefficient, which diminishes with rise f ^ 
rapidly increases with fall, of the temperature T„ the’, r ? ’ and 
of the decomposition of hydrogen iodide, the values of y ca euUedTy 

V nWn ? 

300—400°, 400-500°, and 500-600°, BodensteiT (A lmTel?) 

wwJdluF 1,53 respectively> tbe ca,culated 

Compare Bodenstein, A., 1904, ii, 717 ; Bogr.ar, A., 1910 ’ii 282) — 
The oxidation of acetaldehyde and formic acid was ’effected by means 
of chlorine, and tbe velocity constants determined. Considerable d.ffi- 
, Wa ® 6x P e ™ n f<J ovwg to the reactions being complicated 
through the action of the chlorine on water ; however, by effecting the 
changes m the presence of a known concentration of nitric acid, it 
became possible to bring the secondary reaction into the calculation 
ancl obtain a moderately good velocity constant. 

ex P e " m ents, namely, the action of iodine on acetaldehyde, the 
. of al| M h yde by cerium ammonium nitrate, ard the oxidation 
“ chloral and bromal with bromine were tried, but were found to be 
too complicated to furnish results. The velocity of oxidation by 
ln , tlle two cases investigated when compared with Bognar’s 
0 M ,i ° r b ™ mme (loc.cit.) show that they are just opposite to the 
oxidation potentials of chlorine and bromine, thus : 


Acetaldehyde. 


Formic acid. 


Velocity constants 

Oxidation potential ... 


Br. 

1-205 

1-334 


CL 

0- 648 

1- 639 


Br. 

3280 

1-334 


CL 

431 

1-639 
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This anomaly can be explained in two ways : (1 ) The chemical 
resistance is greater in the case of chlorine thaiv in that of bromine 
(2) That the course of the reaction is different in the two cases. The 
first reason is held by the author to be unlikely, the second case 
becomes likely if it is supposed that the halogen forms an inter- 
mediate compound with the reducing substance, which breaks up with 
greater or lesBer velocity to form the end products of the reaction 
Attempts were made by 8 pectro photometric measurements to confirm 
the second conclusion, but they led to no definite results. J. F, g 

Velocity of Reaction of Different Bases with Halogen- 
substituted Acids. II. Hj. Johansson (Zeitsch. physical. Chm. 
1913, 81, 573 — 589. Compare A., 1912, ii, 544 ; Holmberg, A., 1912 ' 
ii, 443; Senter, T., 1912, 91, 460). — The velocity of reaction of the 
decomposition of monobromosuccinic acid is investigated in neutral and 
alkaline solution and also in the presence of neutral salts. It is shown 
that two reactions take place, the first unimolecular, in which the 
hydroxyl ion reacts with the ion of monobromosuccinic acid with the 
production of the ion of fumaric acid and bromine ion, thus : 

'O'CCVCHBrCHyCOO' + OH' = 'O-CO-CHiCH-CO-O' + Br' + H 2 0, 
and the second, a bimolecular reaction in which the ion of monobromo- 
succinic acid forms first the ion of propiolactonecarboxylic acid 
and bromine ion, thus : 

'OCOCHBr-CH 2 ’CO-0' = 'OCOCH*CH 2 + Br', 

0— CO 

aDd the lactone ion then reacts with the hydroxyl ion, giving the 
ion of malic acid, thus : 

'O-COCH -CH 2 + OH' = '0-CO'CH(OH)-CH 2 -C0-O'. 

6— co 

The reaction constants of both reactions are determined, the former 
being determined in neutral solution, using the sodium, potassium, 
barium, and strontium salts of the acid. The reaction constant is 
found to be £ = 0*002403, and is independent of the nature of the 
metal ion. 

The addition of neutral salts causes the constant to increase 
slightly, but this is held to be due to the superimposing effect of the 
second reaction. The second reaction constant was determined in 
alkaline solution using the hydroxides of sodium, potassium, barium, 
strontium, both with and without the addition of the nitrate corre- 
sponding with the hydroxide. This reaction is shown to depend on the 
nature and concentration of the cation, and follows the empirical rule 
of Holmberg (loc. cit.) : It is found that d — 

0-095 £* = 0-093 ; £^ = 0-197, and £,,=0*196. J. F. S. 

Theory of Efflorescence. Influence of the Size of the 
Crystal Ch. Boulanger and Georges Urbain (Compt. rend., 1912, 
155, 1612 — 1614. Compare this vol., ii, 34). — Starting from their 
law log (m, - wit) = log a + A log ( 6 - $), the authors deduce the equa- 
tion log a = log a + (1 - A/3) log pjp for the relationship between 
the efflorescence of two crystals of weights p' and p respectively. 
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They haw applied this to two crystals of sodium sulphate, and consider 
that the values foynd and calculated are in agreement within the 
limits of experimental error. w . G, 


Kinetics of Chemical Eeactions of Combination, Deoxida- 
tion, and Oxidation. II. E. 1. Orlov (J. Russ. Rhys. Chem. Soc. 
1913, 44, 1576— 1597).— Examination of Spitalsky's results dealing 
with the catalytic decomposition of hydrogen peroxide (A., 1911, ii, 
36) in the light of the considerations previously advanced by the 
author (A., 1912, ii, 243) leads to the following conclusions. 

The catalytic decomposition of hydrogen peroxide by chromic acid 
furnishes an example of the transformation of a unimoleculur reaction 
of the first order into a unimolecular one of the second order. This 
transformation is conditioned by the action of an intermediate form of 
the oxide formed during the reaction and entering the sphere of the 
catalysis only after the peroxide is decomposed to a certain extent. 

The influence of this intermediate form ia complicated by the fact 
that one form of catalysis is converted into the other, not suddenly, 
but gradually ; when the intermediate form comes into action, the 
coefficient / appears in the differential equation ; 

dxjdt - k{A - fx)(B 4- fx). 

This appearance of / is dependent on the consumption of a certain 
proportion (one-fifth to one-eighth part of the original amount remains) 
of the hydrogen peroxide, and the consequent difficulty of oxidation of 
Ci J “ to C TI ; a more rapid process of oxidising Cr 2 0 8 (0 3 H 4 ) 4 to Cr 2 0 7 H 2 
is then initiated, Cr(OH) 7 being formed as an intermediate product in 
the change. It is hence necessary to assume, in the kinetics of 
chemical processes, the principle of least loss of time; chemical 
processes strive to take place in such a way that there occurs the least 
waste of time. 

The reducing properties of hydrogen peroxide are explained as due to 
the quadrivalency of oxygen in the molecules of the peroxide and of 
water. The oxidation of the hydrogen ions is regarded as a com- 
bination with the molecule H*OiO*H, thus: H'OiOH-f 2H* = 

H 2 :o:0:H 2 = 2 h ><K. The first stage of this reaction requires 


time, but the second proceeds instantaneously. 

This hypothesis of the quadrivalency of oxygen necessitates the 

OH 

assumptions that aqueous solutions contain the complex, 

possessing reducing properties, and that the ions Cr 2 0 7 " and the 
molecules H 2 0 2 give an intermediate oxide of the type 


Cr A[-S>° H! l « Cr(OH),. 

This oxide is the oxygen-carrier, and takes part in the conversion 
of Cr VI intoiCr 111 and of the latter iuto Cr vl -again. After combina- 
tion of the hydrogen ions with hydrogen peroxide, the remaining 
groups, (Cr 2 0 7 )<, with free affinities, also combine^ with H>0:0'H, 



ii. 128 


ABSTRACTS OF CHEMICAL PAPERS. 


giving H'O — O'H, which is highly unstable under the conditions of 

\/ 

Cr s 0 7 

Spitalski's experiments (loc. cit.) and ^decomposes into Cr 2 0 7 ", 2H', 
end 0 2 , but is comparatively stable under the ordinary conditions of 
room-temperature and absence of vigorous shaking. 

If the catalytic decomposition of hydrogen peroxide by means of 
potassium dichromate proceeds under ordinary conditions, the stable 
H-O— O'H H'O O'H 

compounds \/ and J i , are obtained, and the 

Cr 2 0 7 H0r0 4 HLr0 4 

decomposition follows the differential equation : dxjdt = k(A-x)(B + :/i 
This equation is applicable to reactions of combination. The form 
dxjdt = k(A - x) represents a particular case. T. H. P. 

Kinetics of Chemical Reactions of Combination, Deoxida- 
tion, and Oxidation. Ill and IV. K. I. Uklov (/. Russ. Phy t . 
Chem. So c., 1912, 44, 1598—1623, 1623— 1658).— The considerations 
advanced in previous papers (see preceding abstract) are applied 
to other reactions. 

The decomposition of hydrogen peroxide by an iodide in aqueous 
solution is shown to be a unimolecular reaction of the second order, 
decomposition by means of potassium diebromate or molecular platinum 
proceeding similarly. The mechanism of these changes is discussed. 
v T. H. P.» 

Universal Significance of the Elementary Quantum. Ono 
Sackuk (Ann. Rhysik, 1913, [iv], 40, 67—86. Compare A,, 1912, 
ii, 145, 1151).— By a process of reasoning similar to that adopted in 
the previous papers, equations have been deduced for the energy and 
entropy of ideal monatomic solid substances and of monatomic gases. 
The reasoning is based on a more precise definition of the (physical) 
conception of probability, and not on the usual assumption of elemen- 
tary energy quanta. The only quantities occurring in the equations 
are certain general constants, and also the atomic vibration frequency 
in the case of the solids and the molecular weight in the case of 
the gases. 

The values of the “chemical constants,” which determine the 
chemical behaviour of the gases and tbe vapour pressures of their 
condensation products, are calculated for helium, neon, argon, krypton, 
xenon, and mercury, In atmospheres, this constant C is given by the 
equation 0= -2'055 + l'5 log if, where At is the molecular weight of 
the gas. It is shown that the calculated vapour pressures of mercury 
between 0° and 360° are in fairly good agreement with the observed 
values when the “constant” for mercury given by this equation 
is applied in the calculation of tbe vapour pressure curve. The 
calculated and observed vapour pressures of argon at 84° abs. are also 
concordant. H ' M ' D ' 

The “Chemical Constants” of Di- and Triatomio Gases. 
Otto Sackur (Ann. Fhysik, 1913, [iv], 40, 87-106. Compare preceding 
abstract). — On the assumption that the di- and tn-atomic gases have 
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the structure assigned to them by ■ 

from which the entropy and the "chemical constant^' of Th de<iUCed 
may be calculated. The values obtain J t l u hese gases 
nitrogen, the halogen and halogen acids earhn ° r ^ ro 8 en « ox ygen, 
n ter, hydrogen "sulphide, oj“ n 

recorded/ The “chemica. cousteTta » ^ J" "! 

the vapour-pressure curves of iodine and ice and of t , ca ! culat . lon ot 
constants corresponding with the equilibria- ORCH*— “w‘ 

2HBr = H 8+ Br„ 2HI = H +1 -mo- i„ U r H 5 + Cl 2- 

2CU + 0 2 , and 2N0 = N 2 + 0 , Pr/L a c/mpadson oUhe^uhQ 

be regarded in most cases as approx.mately correct. The existent 
considerable discrepancies between theory and experiment wh ch is 
found in certain cases for example, the dissociation of carbon d oxide 
and nitric ox.de .indicates, however, that the valuesof the “cons" 
cannot be regarded aa final, and that it will probably be necessary to 
mod^ the theory of polyatom, c molecules before the true values can 

H. M. 1). 

SwirrVdf IIS;- 1 SEBiLDT <***pMU. Cliem., 1913, 
81 i’ 49 a l ^ tb f ietl<ul P a P<* 1,1 which the relationship between 
valency and. atomic volume and also other properties of the elements is 
shown to be periodic. In one diagram the logarithms of the atomic 
volumes are plotted as ordinates, the elements being placed on lines 
paiallel to the ordmate axis which represent the eight groups of the 
periodic system. This arrangement shows clearly the relationship 
between the electroaffimty and the volume; atomic magnetism and 
compressibility are also shown to be functions of the atomic 
vo ume. In another arrangement the elements are placed round a 
polar co-ordinate ring in order of atomic weight, those of even valency' 
to the left of the ordinate axis and those of odd valency to the right : 
the logarithm of the atomic volume is plotted on the ordmate This 
arrangement brings out most of the relationships between the elements 
very clearly. J F S 

The Nature of Auxiliary Valencies. II. Metal Ammonias. 

(Zeitsch. physikal. Chem., 1913, 19, 513—538. Compare 
A., 1912, ii, 546). — The present paper contains further details on 
ammonia derivatives of the metal salts. It is shown that errors are 
likely to come into the pressure measurements of arnmine derivatives, 
owing to incomplete drying and absorption of air by the finely divided 
compounds. Precautions for avoiding these errors are indicatad. The 
gaseous pressure at a series of temperatures is determined for the 
exammine derivatives of the halogen salts of cadmium, zinc, man- 
ganese, nickel, cobalt, iron, copper, calcium, and magnesium. It is 
ound that the ratio T cl jT t is a constant for a given pair of salts at all 
pressures, where T is the temperature at which the two compounds 
jive the same gaseous pressure. Compounds of this type, therefore, 
riQwor Ram8a y-Young rule. The value of the factor varies from 
V'Wb for ZcI 2 /ZnBr 2 to 1*232 for MnI 2 /MnCl 2 . The temperature at 
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which the dissociation pressure of the various salts is 500 mm. i s 
given, and it is seen that the pressure generally decreases as the atomic 
volume of the central atom increases. The hexammines of zinc iodide, 
cupric bromide, and those of the chloride, bromide and iodide of 
cadmium being exceptional. The value %JTv is shown to be constant 
for all the hexammines except those mentioned above, and in this con- 
nexion it is shown that taking the mean value of 14 0, it ; s 

possible to calculate the atomic volume of the central atom with fair 
approximation when T is the absolute temperature at which the dis- 
sociation pressure is 500 mm. It is found that when the absolute 
temperatures for pressures of 700 mm. and 200 mm. are taken the ratio 
is approximately constant (1*085 — 1*073). Moduli are calculated for 
the pressure-temperature relationship of I : Cl, X : Br, Br : Cl, and from 
these it is seen that generally at a given temperature the tension is 
greatest for the chlorides and least for the iodides. From calculations 
from the Nernst equation, logp — - Qj{^'51lT) + 1*75 log T+ 3*3, it is 
shown that the dissociation of the hexammines of the bivalent metal# 
occurs by 6rst splitting off one molecule of ammoDia : 

R'(X),6NH S — R"fX),5NH s + NH 3 . 

The heats of formation of the various ammines are calculated both 
from the Nernst formula and the van’t Hoff formula. A series of Dotes 
on the preparation of the ammines used in the investigation is given. 

J. F. S. 


The Nature of Auxiliary Valencies. III. The Region of 
the Existence of Auxiliary Valency Compounds. Fritz Kphraib 
(Zeitsch. physikil, Chem., 1913, 81, 539—542. Compare preceding 
abstract).— The dissociation of the hydrates and ammines is theoretically 
considered. It is shown that whilst the ammmes dissociate by success- 
ively splitting off one molecule of ammonia this is not analogous to 
the hydrates. The reason is the formation of solutions in the case of 
the hydrates. It is concluded that all the possible hydrates exist if 
only in a labile condition and in solution. It is also shown why the 
dissociation curves of the ammines show no transition points, whilst 
those of the hydrate do. J- F. 8. 


What are Bases and Acids? Daniel Vorlander (J. pr. Chm . , 
1913, [ii], 87, 84— 91).— Theoretical. F. B. 


New Shaking Apparatus. Wilhelm Steinroit and Hass 
Wintehnitz (Chem. Zeit., 1913, 37, 40).— The apparatus resembles 
a retort stand where the upright is fitted, by means of ball-bearings, 
into a heavy cast-iron base. A short horizontal arm is attached to 
the upright and connected with the eccentric of a small motor. The 
usual retort stand clamps may be used for holding water- and hot-air 
baths, and flasks for the distillation of viscous liquids which other- 
wise have a tendency to bump. The apparatus may also be used for 
holding burettes for the titration of boiling liquids. 

On account of the gentle rotating movement imparted to the 
contents of the vessels, it is not necessary to use stoppers, and hence 
any risk of introducing impurities is avoided. H. B. H. 
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Shaking Apparatus, which can be Exhausted, Fitted with 
an loner Temperature Regulator. Richard Kemp? (Chm. Ztit., 
1913, 37, 58 59).--- A mollification of the apparatus previously 
described (A., 1906, ii, 433), the principle remaining the same. The 
method by which the apparatus may be used in investigating catalytic 
reductions with colloidal or finely divided platinum is described. 

T. S. P. 

A Simple Experiment Illustrating the Luminosity of Phos- 
phorus. Douglas F, Twjss (Cham. New, 1913, 107, 16).— A vertical 
glass tube, 2 — 2| cm. internal diameter and about 120 cm. loa«r, is 
fitted at the lower end with an indiarubber bung carrying a glass 
tube, which is bent upwards so as to be parallel to, and of approxi- 
mately the same height as, the wider tube. A solution of phosphorus 
in olive oil is introduced into the wider tube so as to reach about 
6 inches from the top, and steady suction is applied at the mouth of 
this tube by means of a water pump. Air enters through the narrow 
tube, and a beautiful series of bell-shaped phosphorescent air bubbles 
rises through the column of oil. T. S. P. 


Inorganic Chemistry. 


Early Work on Hydrofluoric Acid and the Isolation of 
Fluorine. Frederick D. Chattaway (Ghent. News, 1913, 107, 
25 — 26).— Historical. 

Reactions of Ozone with Certain Inorganic Salts. Yoshito- 
Yamauchi (Amer. Chem. J. } 1913,49,55 — 68). — A study has been made 
of the action of ozone on certain inorganic salts with the object of 
ascertaining whether the oxidation is effected by only one oxygen 
atom of the ozone molecule or whether all three atoms take part in the 
process. A method has been devised by which each sample of ozonised 
oxygen can he divided into two parts, one for carrying out the experi- 
ment, and the other for analysis. 

The salts employed included potassium arsenite,. stannous chloride, 
sodium thiosulphate, thallous nitrate, mercurous nitrate, and ferrous 
ammonium sulphate. In the case of stannous chloride, the oxidation 
takes place according to the equation 

3SnC) 2 + 6HC1 + 0 3 = 3SnCl 4 + 3H 2 0, 
but in all the other cases only one oxygen atom of the ozone molecule 
reacts with the salt, the ozone decomposing, thus : 0 3 =0 2 + 0. When 
sodium thiosulphate is treated with ozone, two reactions occur, one 
involving the catalytic decomposition of the salt, 

3Na 2 S 2 0 8 = 3Na 2 S0 s +3S, 

and the other effecting a partial oxidation of the sulphite formed, 
2Na 2 S0 3 4- 20 3 =■ 2Na 2 S0 4 + 20 2 . Thallous salts are rapidly and com- 
jpletely oxidised by ozone, and the thallic oxide produced can be readily 
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collected and weighed; the reaction is therefore applicable to th 
estimation of ozone. g q 

The Dynamic Allotropy of Sulphur. IV. Hcao R. r b ,. 
(Zeitsch. phyiikal. Chern., 1913, 81, 726 — 748. Compare A. : (, ;s 
ii, 1028; 1909, ii, 228, 802). — The paper is chiefly polemical.' R 
shown that mixed crystals are formed by Sp and SA, and that th* 
transition S rt — > S am . takes place at a higher temperature in [}j e 
presence of Sp. The transition point of pure S th . is 95’3°, whereas the 
generally observed transition point is 95’5°, and the triple point 8 
S mon> and S„, lies at 95*9° ±0T°. Attempts are made to calculate the 
transition point of rhombic sulphur on the basis of Nernst's theorem 
but this led to results which are in no way like the experimentally' 
determined values. An answer is given to the papers of Wigan! 
(A., 1910, ii, 602, 1055), Smits and Leeuw (A., 1912, ii, 40), Leeutv 
(this vol. , ii, 40), Preuner and Schupp (A., 1909, ii, 997), and to 
Wo. Ostwald (Grundriss der Kolloidchemie, p. 132). The Following 
thermal constants of sulphur are collected in the paper; these are 
held to be trustworthy. 

M. p. monoclinic sulphur (free from S p), 119’25°. 

M. p. monoclinic sulphur, as usually prepared, 114'5°. 

M. p. rhombic sulphur (free from Sp), 1 12'8°. 

M. p. rhombic sulphur, as usually obtained, 110’2°. 

M. p. of nacreous variety of sulphur (free from Sp), 106'8°. 

M. p. of nacreous variety of sulphur, as generally obtained, 103 -4°. 

Transition point S [t , — > S mra (free from Sp), 95'3°. 

Transition point usually obtained, 95’5° (3'1% Sp present). 

J. F.S. 

The Chemistry of the Formation of Nitric Oxide in the High 
Tension Arc. Franz Fischer and Ejiil Here (Ber., 1912, 45, 
3652—3658). — The purely thermal formation of nitric oxide from 
nitrogen and oxygen has been questioned by various investigators (com- 
pare Haber and Koenig, A., 1908, ii, 34, 940 ; Grauaud Russ, A., 190", 
ii, 753). Escales, in a discussion before the German Bunsen Society 
{Zeitsch. Ekktrochcm ., 1906, 12, '539), raised the question whether the 
formation of nitric oxide might not be preceded by the activation of 
the nitrogen, but Strutt has since shown (A., 1912, ii, 153) that active 
nitrogen does not react with oxygen. The authors now show that the 
energy of the discharge is probably used up iu dissociating the oxygen 
molecules, this being an endothermic process. Outside the arc the 
following processes, which are exothermic, then take place : (1) 
re-formation of molecular oxygen, (2) oxidation of molecular oxygen 
to ozone, (3) formation of nitric oxide. The latter may be a direct 
reaction between the active oxygen atoms and the nitrogen, or may be 
due to a reaction between the ozone and the nitrogen, which reaction 
would be exothermic. 

The above conclusions are based on the following experiments. 
When pure oxygen is sparked as it passes out of a quartz capillary and 
mixes with pure nitrogen in a closed apparatus, six and a-half times more 
nitric oxide is produced than when the nitrogen is sparked and mixes with 
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Qjyg©D. Similarly, when air is sparked and blown into oxygen, four 
time - * as much, when blown into nitrogen, twice as much, nitric oxide 

produced as wheft pure nitrogen is sparked and blown into pure 
unsparked oxygen. 

A high-tension arc was produced in a quartz apparatus cooled with 
water. When air was sent through the arc and then mixed imme- 
diately with oxygen, air, and nitrogen respectively, the volume 
percentages of nitric oxide produced were respectively 7 8, 7*4, 
and 5*9. 

When air is submitted to the silent discharge in a quartz Siemens 
ozone tube heated at varying temperatures (20—700°), the percentage 
of nitric oxide produced increases with rise in temperature, owing to 
the increased velocity oF reaction between any ozone produced and the 
oitrogen, reaction taking place before the ozone is destroyed by the 
high temperature. 

The above results indicate that better results would be obtained on 
a manufacturing scale if oxygen were passed through the arc flame 
instead of air, using magnetite electrodes, and then rapidly mixed with 
nitrogen and cooled. T. S. P. 

The Inner Cone of Hydrocarbon Flames. Fritz Hiller 
(Zeitsch. yhysikal. Chem,, 1913, 81, 591 — 625. Compare A., 1910, ii, 
122). — A further investigation of the inner cone of certain flames. 
The ether and coal-gas flames are chiefly investigated, and the 
analyses of the products of combustion at the point of the cone, 
the side of the cone, and at different positions above the cone in 
the space between the inner and outer cone are made. Tem- 
perature determinations were made by means of an iridium, iridium- 
rhodium couple, and these values were compared with the temperatures 
calculated from the composition of the gas in the space between the 
two cones and the known specific heats and heats of combustion on 
the one hand, and with those obtained from the equilibrium constant 
and its relation to temperature on the other. 

Considerable difficulty was experienced in the calculations owing to 
the uncertainty of the thermal data required for obtaining the temper- 
ature. The constant AT = (H 2 0/CU 2 ) , (C0/H 2 ) is given for all experi- 
ments, the various values being obtained by gas analytical processes. 
The equilibrium constant is found to be about 3*4 when the gises 
coming from the inner cone arc cooled to a temperature which allows 
of no further change, but when the coal gas has been previously mixed 
with carbon dioxide, the equilibrium constant is considerably lower 
than 3'4. In the cise of the ether flame, this constant is often found 
to be as low as 2*8, the higher value only being obtainable when a 
very small flame is employed. J. F. S. 

The Various Forms of Silica and their Mutual Relations. 
Clarence N. Fenner (J. Washington Acad. Sd., 1912, 2, 471—480).— 
The velocity of transformation of one form of silica into another is 
extremely slow, and the different forms may exist together over 
considerable ranges of temperature. The inversions may be hastened 
voij. civ. ii. IQ 
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by employing a catalytic agent (sodium tungstate). The following 
inversion points were determined from the heating curves : 

a Quartz (tetartohedral hexagonal) ^ /3-quartz (hem ihedral hexa- 
gonal), 575°. 

/3 Quartz ^ /?-tridymite (holohedral hexagonal), 870°+ 10°. 

/3-Tridynuite ^ /?-cristobalite (cubic), 1470° ± 10°. 

On cooling, /3-tndymite and /3-cristobalite promptly pass at the 
following temperatures into metastable forms possessing lower optical 
symmetry : 

£-Ti idymite ^ a-tridymite (biaxial, perhaps orthorhombic), 
115—120°. 

/^-Cristobalite ^ a-cristobalite (biaxial), 180 — 270°. 

Chalcedony possibly represents & seventh form of silica. L. J. S. 

The Transformations of Silica at High Temperatures. 
Kurd Endell and Reinhold Riere (Zeitsch. anorg. Chem., 1912,79, 
039 — 259).— The present investigation deals with pure temperature 
changes in the absence of mineralizers. The specimens of native 
silica, in fragments of 1—3 c.c. and also in powder, are heated io an 
electric furnace, and the direction of the transformation determined by 
measurements of the density, using the data D (quartz) 2*65, (cristobalite) 
2*33, {silica glass) 2*21. 

Quartz and chalcedony which have been heated at 1450° have often 
been described as optically isotropic, owing to the microscopic cracks 
produced during the transformation, which also give rise to an error 
in the determinations of density. Cristobalite is best recognised by 
its change of volume at about 230°, measured in a mercury dilato- 
meter. This is the only means of distinguishing it from tridymite. 

Quartz and amorphous silica are converted iuto cristobalite by heat- 
ing above 800°, but an exact temperature of transformation has cot 
been found. The velocity of conversion increases with the temperature. 
Between 1200° and 1600° the transformation of silica glass is propor- 
tional to the time. Twinned quartz is converted more rapidly than 
simple crystals, and chalcedony still more rapidly. Using an iridium 
furnace, /3-cristobalite is found to have m. p. 1685° + 10°. 

The factor determining the rate of transformation is the extent 
of surface, a twinned crystal having a greater effective surface than a 
simple one, and fibrous varieties, such as chalcedony, a still greater 
surface. The quartz of pegmatite and graphic granite is often 
repeatedly twinned, Chalcedouy may be regarded as an unstable 
transitional form of quartz. Massive rock crystal may probably be 
melted by rapid heating, without previous conversion into cristobalite, 
The present data do not allow of the construction of an equilibrium 
diagram for silica, but an attempt is made to classify the various 
modifications in accordance with Tammann’s hypothesis (A., 1912, 
ii, 149). c - H ' a 

Capacity of Potassium Haloids for Forming Solid Solutions 
at High Temperatures. Mabio AMadori (Atti K. Accad. Unm, 
1912, [v], 21, ii, 6U6-610. Compare A., 1912, ii, 758). -The author 
has repeated some of his former experiments with results which con 
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j rm those obtained by him and Painpanini (A., 191-2, ii, 48), and do 
not agree with those »of Vrshesnevsky (A., 1912, ii, 137). The author's 
conclusions are further supported by recent work of Nacken and 
gchobert (Dm., Leipzig, 1912) and Hat-ken and Fiack (unpublished). 

, ' R.V.S. 

Some Properties of tAlkali Nitrites. Marcel Oswald (Compt. 
reiul 1912, 155, 1591 — 1506). — The author has prepared sodium and 
notassium nitrites in a high state of purity and examined their pro- 
perties. Sodium nitrite, when -heated in a vacuum, melts at 217° 
(compare Divers, T,, 1899, 75, 86) and decomposes at 320°; potassium 
nitrite melts at 297‘5° and decomposes at 350°. After fusion and 
resolidification they have respectively D$ 2-168 and 1-912. The 
densities of their solutions at various concentrations are given. 


The Silver-Zinc Equilibrium, Henry 0. H, Carpenter and 
1 Y Whiteley (Internat. Zeitsch. Metallography, 191*2, 3, 145 — 169). 
—The equilibrium diagram given by Petrenko (A., 1906, ii, 284) is 
incompatible with the phase rule. It is shown that the errors in the 
diagram are due to the use of insufficient quantities of material, to 
want of uniformity, and to the absence of proper annealing. The 
-stem has now been reinvestigated, using larger quantities and 
employing greater precautions. The actual diagram is of a much 
simpler character. The liquids has been determined accurately by 
Heycoek and Neville (T., 1897,71, 407). The limits of the a-solid 
solution at 220° (determined on samples annealed for six weeks) are 
100 and 62-7 atomic % of silver. The |8-constituent is unstable below 
284° at which temperature there is a eutectoid point, )3 — o + y. 
The ’ 7 constituent is the compound Ag 2 ZD s ; it is highly brittle and 
levelops conspicuous cleavage cracks. At 220° the y-range is from 40 
to 87-3 atomic % Ag. The 3 constituent (probably Ag s Zn 5 ), which is 
also brittle, has a range 29 to 14-3 atomic % Ag, whilst the 
stituent is confined to the immediate neighbourhood of the zinc end of 
the series. The ^constituent does not exist below 310°, There is 
thus a very close resemblance, throughout the whole system, between 
the copper-zinc and silver-zinc series. C, Id. D. 


The Copper-Zinc, Silver-Zinc, and Silver-Cadmium 
iquilibria Henry C. H. Carpenter (Intermit, Zeitsch. Metallography, 
IM'2, 3. 170— 175).— A remarkable similarity is observed between 
the equilibria in the systems copper-zinc (A, 1912, ii, 764), silver-zinc 
preceding abstract), and silver-cadmium (Petrenko and Fedorov, A., 

1911, ii, 281, 800). 

In each case a compound of similar composition, 

CujZnj, Ag 2 Zn 3 , AgjCd s , 

determines the form of the diagram. The a-soiid solutions have a 
Similar range of stability, and near to the compositions CuZn, AgZD, 
and AgCd, ^-constituents occur, having a comparatively wide range of 
proposition at a high temperature, narrowing with falling tempera- 
lure until a eutectoid point is reached at or about 50 atomic ■ The 
•-constituent is in each case the pure compound. It is remarkable 
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that the systems copper-tin and copper-aluminium also include a 
/^-constituent Btable only above a certain temperature, and then 
undergoing a eutectoid inversion. 

The copper-cadmium diagram does not show any close anaW 
with the above. C. H. E) 

The Preparation and Investigation of Silver Oxide. E. 
Madsen (Zeitsch. anorg. Ckem., 1912, 79, 195—201). — Silver oxide has 
not hitherto been obtained in a pure condition. A concentrated 
solution of silver nitrate is precipitated with a dilute solution 
sodium hydroxide, and the precipitate is washed with water, previously 
freed from carbon dioxide. It is then dried at 85—88° in a stream 
of air free from carbon dioxide. The product contains 1*75^ 0 y 
silver hydroxide (0*1 25% of water), and about 0'5% of silver carbonate 
Some reduction takes place, as, whilst the moist precipitate yields a 
white chloride with hydrochloric acid, even after exposure to light, the 
dry solid always yields a red chloride, the colour of which is deeper 
the higher the temperature of drying. 

The oxide dried at 85° is dark brown with a violet shade. At 280° 
the water is almost completely expelled, but it is not possible to obtain 
a product of constant weight, as appreciable dissociation of the oxide 
takes place. C. H. D. 

Cement Limestones of Santa Marinella. Nicola Parbava.no 
( Gazzetta , 1912, 42, ii, 610—617). — The paper records analyses of a 
number of specimens from this district (which lies south of Civita- 
vecchia) carried out to determine the suitability of the stones for the 
manufacture of Portland cement, and gives the results of tests applied 
to the cements made from them, K. V. 8. 

Gelatinous Calcium Sulphate and the Setting of Plaster, 
Cavazzi ( Gazzetta , 1912, 42, ii, 626 — 632). — When calcined calcium 
sulphate is treated with water, a gelatinous calcium sulphate is first 
formed, which in a few minutes at low temperatures, and more rapidly 
at higher temperatures, turns into crystals of CaS0 4 ,2H 2 0, The 
gelatinous salt can he observed to crystallise under the microscope, 
and it is identical with that produced by the addition of alcohol to & 
supersaturated solution of calcium sulphate. That the setting of 
plaster is not due to the crystallisation of CaS0 4 ,2H 2 0 from a super- 
saturated solution is shown by the fact that the increase of volume <r 
setting is very much less than that which is found to occur when thi 
salt is allowed to crystallise from a supersaturated solution. 

B.Y.S. 

The Bole of Calcium Sulphate and Barium Sulphate in th 
Reduction of Zinc Minerals. Eugene Prost and Maurice Ubagh 
(Bull. Soc. chim . Mg., 1912, 26, 532—541. Compare A., 1911, b 
283). — In the presence of silica the sulpha teB of calcium and bariun 
have a marked influence on the reduction of zinc minerals. The; 
consume a large amount of heat for their decomposition or reduction 
and, in the presence of silica, react with it generating eulphuroui 
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vapours, which in contact with the .in. „„„„ 

of zinc sulphide, which remains in the distillation forraation 

ing the loss of zinc, the sulphide only bein» red ? Sldu6 ’ thus mcrei «- 
tcmperature. The presence of si.icaV »Sv tar*, h* 
zinc sulphide, as, in its absence, the calcium J; he forma ^ on ot 
formed by the redaction of the corresnondim- 8ul P hldes 

their sulphur to the zinc oxide of thT^tfd'b ^nd “t th”^ yieM 
mental temperature of 1200“ (compare Metallurgy, mi, 8, rajJ* 8 "' 

w! G. 

Glucinium Phosphates, and Gluoinnn. pu u-. 
Hypophosphite. Benno Bleyes and Be H^eh^W* a " d 
Om., 1912, 79, 263-276. Compare A 1912 V S T’ 9 ' 
aheinum orthophosphate, GlH.fPO 1 f ’ ’ ,, T ~ Mo ™- 

L orthophosphoric add, Mb 
Diglucinam orthophosphate, GIHPO 3H O h ^ , 0S ?°P 1C lea9ets - 
free from adhering phosphoric acid ? bt “ ned 

GI,P 2 0 8 ,6H 2 0, obtained from disodhim phfphT’ aceTfaci/'^d 
glucinum sulphate, forms a loose precipitate. A basic sjt ^ a " d 

is obtained when trisod, „m phosphate is used for precipitation 
Potassium glucinum orthophosphate, and also the correspond^ 
sodium and ammonium salts have only been obtained as prSatef 

Glucinum pyrophosphate GI 2 P 2 0 7 .9H,0, is precipitated by means 
of sodium pyrophosphate Sodium glucinum pyrophosphate, 

, , . , Gl 2 Pj0j,2Na t P 2 0„5H 2 0, 

? * S0l “ ble | h ^ ro6co P lc "Its Glucinum metaphosphate, Gl(PO ) 
forms colourless crystals, and must be prepared in absence of water 
otherwise a basic salt is obtained. Glucinum phosphite ’ ' 

4G1HP0 3 ,G10,7H 2 0, 

“ d hypophosphite, GIH 4 P 2 0 4 , have also been prepared. C. H. D. 

J a ?9 n if 37 ° X; T geQ ( Carri6r8 ' ° IT0 Hauseb (^m. 

, ’ lalJ ! 37 ’ j8 )-— Ihe rusting of iron is accelerated by the presence 

magnesium 10 ns. In general, reactions which take place with 
bsorption or evolution of oxygen are similarly accelerated The 
«ect of magnesium ions is best shown in the oxidation of hydro- 
alone acid or chlorides by permanganate. T S P 

J^r 1 A rw aly n is ° f ? inary Mixtures of Chlorides of Bivalent 
n f ru ° ABL0 &A1,D0NN 'N>(^«i fi. Aecad. Lincei, 1912, (yl, 

iiih t, R V • 1 C0 T reA -’ 1912 - ii ’ 1172 )- The P reSent P a P erd ^ 

J Mgd -mTcI thB s 7 staals MgC^-SrClj, MgCl 2 -BaCl 2 , 

k' 2 , J he magnesium chloride used contained 111% of 

’ Ij allowed for in calculating the compositions of the 

quires dealt with. 

Magnesium chloride and strontium chloride do not seem to form 

0 m „i° !, f ’ the,e is an eutectic corresponding with 535° and 
mols - % of strontium chloride. 



ii. 138 


ABSTRACTS OF CHEMICAL PAPERS, 


The system MgCl 2 -BaC! 2 is analogous to the system Mn01 2 -BsiCl 
already studied. There is an eutectic corresponding with 36 mols, o* 
of barium chloride and about 556°. Mixtures containing more barium 
chloride show a pause at 59U°, as well as that of the eutectic; if 
the amount of barium chloride is increased, only this upper pause is 
observed, but if the amount is still further raised the pause falls again 
until it coincides with the eutectic. These indications point to the 
production of a compound decomposing on fusion. 

Magnesium chloride and manganese chloride are completely soluble 
both in the solid and in the liquid state, and mixtures of them melt at 
temperatures intermediate between those of the constituents. 

The author discusses the regularities which may be perceived io the 
thermal behaviour of the binary mixtures of chlorides of bivalent 
elements investigated by himself and others. R. V. g. 

[Metastable Metals ] E.B. Wolff (Zeiisch. Elektrochtm ., 1913, 19, 
19—23, Compare Cohen, A., 1909, ii, 1008).— Polemical. The 
author shows that an etching solution does not convert a metal, which 
has been rendered metastable by deformation, into the stable condition. 
The action is shown to be the removal of the deformed and metastable 
surface layer with the exposure of the stable underneath layer. 

It is also stated in opposition to Cohen ( loc . cit.) that a metal which 
has been rendered stable by etching is unable to innoculate other 
metal which has been subjected to deformation. J. F. S. 

[Metastable Metals.] Ernst Cohen (Zeiisch. EleUrochem 1913, 
19, 23).— Polemical. An answer to Wolff (preceding abstract). 

J. F. S. 

Physico-chemical Studies on Red Lead. Jaroslav Mflbacer 
(i Chtm . Zeit., 1912, 36, 1436—1437, 1484— 1485).— By means of a 
specially designed apparatus the author has investigated the formation 
of red lead from lead oxide under oxygen pressures varying from 1 to 
12 atmospheres, and at temperatures from 325° to 520°. The results 
show that the equilibrium is independent of the pressure, but is 
attained more rapidly with increasing pressure. One hundred % of 
red lead is formed at 470 — 480°, the percentages being less above 
and below this temperature, the time of experiment being in all cases 
three hours. T. S. P. 

The Structural Resolution of the Pure Copper-Zinc 
^-Constituent into a + y. Henry C. H. Carpenter (J. Inst . Mdah, 
1912, 8, 51-58).— The ^-constituent of alloys of copper and zinc, 
which undergoes transformation at 470° during cooling (A., 191b 
ii, 764), does not segregate even after annealing for several months at 
445°, although the presence of minute quantities of either the a- or 
y-constituent brings about segregation much more rapidly. Repeated 
quenching in liquid air brings about the transitory development of a 
duplex structure, the nature of which is unknown. Resolution of t e 
/3-alloy at 445° is brought about by contact with an ay-alloy of copper 
and zinc containing 0*95% of vanadium. & 
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The Effect of Other Metals on the Structure of the 
^-Constituent in Copper-Zinc Alloys, Henry 0. H. Carpenter 
Inst. Mttals, 1912, 8, 59— 85).— The resolution /? — a + y, which 
tabes place in alloys of copper aud zinc at 470° (A., 1912, ii, 764), is 
affected by the presence of other metals in the alloy. MeUls which 
are insoluble in the solid alloy, such as lead and chromium, are 
without influence, but bismuth has been found in one case to accelerate 
the resolution Antimony, tin, aluminium, silicon, and vanadium, 
which enter into solid solution, displace the eutectoid composition to 
the y side, and assist the resolution. Iron has much less effect. 
Nickel and manganese have little effect. C. H. 0. 

Copper-Zinc-Nickel Alloys. Leon Giullet (Compt. rend., 1912, 
165, 1512— 1514. Compare A., 1905, -ii, 168), — A study of the 
influence of nickel when added to certain brasses. It is found that 
the addition of nickel considerably improves their mechanical proper- 
ties and gives them a “fictitious” proportion of zinc considerably 
higher than their real proportion (compare A., 1906, ii, 357). 

W. G. 

Constitution of Aluminates. Edward G. Mahin, D. C. 
Ingraham, and O. J. Stewart ( J . Amer. Chem. Soc., 1913, 35, 
30 — 39). — Th.© solubility of aluminium hydroxide in alkali hydroxide 
solutions and tbe existence of minerals containing the oxides of 
alumiuium and certain other metals in apparently constant proportions 
have led to the hypothesis that aluminium hydroxide is amphoteric. 
Host of the investigations on the aluminates have been directed to the 
determination of their formula, and have given varying results ; they 
have also shown that the quantitative relations between the alkali 
metal aud aluminium differ according to the method of preparing the. 
solution. In view of these facts the present work was undertaken in 
order to ascertain whether the solubility of aluminium hydroxide in 
alkali hydroxides is not due rather to its colloidal properties than to its 
amphoteric character. 

Measurements of the heat of solution of aluminium hydroxide in 
solution of sodium hydroxide, a quantitative study of the action of 
irurnonium nitrate on a solution of sodium aluminate, and observations 
)n the behaviour of sodium almninate on electrolysis have been made. 
Tbe results indicate that the solubility of aluminium hydroxide in 
dkali hydroxide solutions depends very largely on its colloidal proper- 
ties, and that it is doubtful whether aluminates have any existence as 
definite salts. E. G. 

The Heusler Ferromagnetic Alloys of Manganese. Friedrich 
Heusler ( Ztitsck . angew. Chsm. y 1912, 25, 2651 — 2653). — A claim for 
priority against Wedekind (this vol., ii, 55). 0. H. D. 

The Formation of Nitrogen Oxides by Heating Manganese 
Dioxide in Air, Paul Askenasy and E. L. RitfYi {Ztitsck. tilektro- 
cfam., 1913, 19, 23— 32). — The statement made by Odier (J. pkys. 
dim., 1798, 464) that oxides of nitrogen are produced when manganese 



j[ 140 abstracts #f chemical papers. 

dioxide is heated in oxygen is investigated. The authors heated 
nmutal and artificial manganese dioxide in a cnrrept of air at various 
temperatures. It was found that very small quantities of oxides of 
niirogen were evolved, which never amounted to more than 0 2 mg. 
nitric oxide from 10 grams of manganese oxide. The oxides made 
their appearance at 280°, but on heating for several hours ceased to be 
formed. On raising the temperature, a fresh quantity was produced. 
Above 700° no oxide could be obtained. The authors draw the con- 
elusion that the oxides of nitrogen are not formed from atmospheric 
nitrooen, since the same results could be obtained by substituting 
a current of carbon dioxide for that of air. They are of the opinion 
that the nitrogen is furnished by the manganese dioxide, which 
probably contains a nitrogen compound to the extent of 0-002%. 

* J. F. S. 


The Passive State of Iron. James MacLeod-Bbown (Chm. 
News 1013, 10V, IS).— It is frequentlyasserted that, if part of an iron 
nail or wire is rendered passive, the remainder of the nail or wiie alio 
assumes this state. That this is not so may be shown as follows : An 
iron nail, three inches long, is immersed to a depth of one inch in con- 
centrated nitric acid. The nail is allowed to dram, and the other end 
immersed to a depth of one inch in dilute nitric acid, when it will he 
found to be active; the passive end remains passive. If the nail is 
lowered into the dilute nitric acid, passive eDd first, the whole of it 
becomes passive after a short time. .... 

Other experiments are described in which it is shown that when a 
passive iron nail is connected by means of a platinum or copper wire 
to a nail of ordinary iron, the two nails being immersed m dilute nitric 
acid that part of the ordinary iron which dips into the nitric acid 
becomes passive after a short time, the passivity being produced by 

anodic polarisation. . . , , 

The author considers that the passive state is conditioned by some 
definite arrangement of the particles at the surface of the iron. 


Equilibria in Quaternary Systems. VI. Quaternary Alloys 
of Iron, Nickel, Manganese, and Copper. Ni«>la 
(Gazzetta, 1912, 42, li, 589-609. Compare A, 1012, 11,1175, fc 

vol ii, 33, 55, 58).— In the present paper, which does not lend it. elf 
to abstraction, the author summarises the results which he has already 
obtained (loc. cit.) in the thermal study of the binary and ternary 
systems included in the above quaternary system, and referring to a 
former theoretical discussion of quaternary systems (this vol., >, 
33) he establishes theoretically the characteristics which should 
be displayed by this quaternary system. The experimental part .which 
is accompanied by numerous tables, diagrams, and photomicrographs, 
gives the results of the experimental verification of these theoretical 
previsions. 

Determination of the Atomic Weight of Uranium. Vnu« 
(Echsner de Coninck {Compt. rend., 1912, 155, 1511 )■ 
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determination of the atomic weight of uranium by ignition of 
^hydrous nranyl pxalate, and weighing the residual uranium dioxide 
The mean of seven determinations gives the value 23S'4 for the atomic 
weight of uranium. w G 

The Oxides of Uranium. Wiluam (Echsner de Coninck and 

Albekx Raynaud {Bull. Soc. chirn 1912, [iv], 11, 1037 1038) 

When uranium formate, covered with a layer’of methyl alcohol is 
exposed to the action of diffused daylight for three months, uranous 
oxide (UO s ) is deposited and formic acid formed. 

When uranous oxide is heated in the air to a bright red heat, the 
oxide U 4 O 10 is produced. T g p 

The Basicity of the Tuugsto-acida. Hippolyte Copaux 
(Compl. rend., 1913, 156, 71—75. Compare Ann. Ckim. I'hys., 1912, 
[viil]. 25, 22).— The author has determined the conductivity of acids 
of the type of phosphotungstic acid in very dilute solutions, and from 
his results deduced the basicity of the acids. Silicotungstic acid is 
tetrabasic, and even at high orders of dilution is practically 
unhydrolysed. Its isomeride, tungstoeilicic acid, and its isomorph, ' 
silicomolybdic acid, are also tetrabasic and not hydrolysed on dilution. 
Borotungstic acid is pentabasic, this being in agreement with its 
known sodium, barium, and cadmium salts. Metatungstic acid is 
hexabasic, but is appreciably hydrolysed in very dilute solutions. 
Phosphotungstic acid is freely hydrolysed on dilution, and whilst the 
composition of its ordinary salts and its analogy to other acids 
point to its being tribasic, the conductivity seems to reach a limit for 
a basicity of five. Phosphomolybdic acid is tribasic, but in 
moderately dilute solutions gives values for a tetrabasic acid, 
seemingly due to hydrolysis of the acid yielding two dibasic acids, 
which the author suggests is represented by the equation : 

H 3 [P(l\lo s 0 7 ) fi H 4 ] + 2 H 2 0 = H 3 [P(Mo 2 0 7 ) : ,(0H) 2 H 5 ] + H 2 Mi> 8 0.. • 

In general, the composition of the soluble salts of stroDg bases is a 
criterion of the basicity of tungsto- and molybdo-acids, and the value 
so obtained is in accord with that obtained by conductivity methods. 
Disagreement is a sign of hydrolysis of the acid on dilution. 

W. G. 

The System Tin. Andreas Suits and H. L. de Leeuw (Proc. 
K. Altai. Wetensch. Amsterdam, 1912, 15, 676 — 681). — The probable 
existence of a transition point for tin in the neighbourhood of 20U° is 
indicated by a number of observations, and in particular by the 
experiments of Werigin, Lewkojev, and 'i'ammann [Ann. Pkysik, 1903, 
[iv], 10, 147) on the rate of flow of tin under pressure. 

The fact that Cohen aud Goldschmidt (A., 1905, ii, 168) obtained 
no evidence of the existence of the transition point in dilatometric 
experiments is now shown to be due in all probability to the slowness 
with whi, h the change in question takes place, and new observations 
with a dilatometer are recorded which indicate that the temperature 
of the reversible change tetragonal tin — rhombic tin is 202’8°. tun all 
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quantities of mercury act as a catalyst, but at the same time the 
transition temperature is depressed 

In the presence of 0* 12 and 0*22% of mercury, 'the temperatures 
obtained by the dilatometric method were 173° and 151° respectively 
The occurrence of this change at 202‘8° accounts for the brittleness 
developed when tin is heated to about 2 " 0 ° 

The transition temperature of 170° deduced by Cohen and 
Goldschmidt from the flow experiments referred to above, is based on 
an erroneous interpretation of the data in question, there being no 
evidence whatever for the occurrence of any change at this tempera- 
ture. H. M. D. 

The System Tin-Iodine. H. S. van Klooster (Zeitsch. anoro 
Chem., 1912, 79, 223—229. Compare Reinders and de Lange, this 
vol., ii, 60). — Stannous iodide, Snl 2 , m. p. 321°, is practically 
miscible with molten tin at 400°. Stannic iodide, Snl 4 , m. p. I 43 0 
mixes in all proportions with iodine, the eutectic point being at 
12 atomic % of tin and 76°. StannouB iodide is only slowly formed 
from its components, even at 440° in a sealed tube. 

Stanuous iodide crystallises in ruby-red needles, D]!j 5‘21. Crystallo- 
graphic measurement* [by F. M. Jaeger] show that the crystals are 
monoclinic, a:c=l : 0*5911, /? = 82°55". C. H. D. 

Thorium Compounds. Franz II all a (Zeitsch. anorg. Chem., 1912, 
79. 260 — 262). — A mixture of anhydrous thorium sulphate and 
magnesium carbonate wiih a little water yields a sandy precipitate of 
basic thorium sulphate , Th0S0 4 ,5H 2 0. The same salt is obtained as a 
flocculent precipitate by the action of mag cesium sulphate on a 
boiling solution of thorium sulphate or nitrate. The titration of 
thorium nitrate with potassium hydroxide and phenol phthaleia is 
complete when 3*5 mols. KOH are present for 1 atom Th. With the 
basic sulphate the hydrolysis proceeds to the same stage : 

ThOS0 4 : KOH = 1 : 1*75. 

It is not possible to wash thorium hydroxide free from sulphate by 
means of dilute ammonia. 

The addition of ammonium carbonate to a mixed solution of 
magnesium chloride and thorium nitrate yields a transparent emulsion, 
the globules of which change to a hard glass on drying. Magnesium 
hydroxide and thorium sulphate, or magnesium sulphate and thorium 
hydroxide, yield an opalescent jelly. C. H. D. 

The Preparation of Metallic Vanadium. III. Wilhelm 
Prandtl and Hermann Manz ( Zeitsch . anorg. Chem., 1912, 79, 
209-222. Compare A., 1909, ii, 1022 ; 1910, ii, 1075) -The 
vanadium obtained by Ruff and Martin (A,, 1912, ii, 166) by heating 
the trioxide with carbon in an electric vacuum furnace is only 
apparently purer thau that obtained by the aluminothermic process, 
the slag which is always present having been deducted in the course 
of Ruff’s analyses. 

The addition of calcium fluoride in the aluminothermic process is 
not essential. Vanadium pentoxide gives better results than the 
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trioxide, the higher temperature obtained favouring the elimination 
Of Slag. The presence of alkah x harmful, aa alkali vanadate passes 
into the slag, and an excess of aluminium remains. The attempt has 
been made to remove oxygen from the product by the addition of 
vanadium hydride, prepared by heating electronically disintegrated 
vanadium m hydrogen at 1000“ (Muthmaon, Weiss, and Kiedelbauch, 
A., 1907, ii, 781), but a hydride has not been obtained, the increase in 
weight being due merely to combination with oxygen and nitrogen 
The reduction of vanadium trichloride with sodium in slight excess 
also yields a product containing about 96% of metal. Alumioothermic 
vanadium (95%) has D 20 5 '987, and 96% metal from the chloride and 
sodium has D 20 5'819. q jj 


The Annealing of Coinage Alloys. Thomas K. Rose (/. Inst 
1912, 8, 86 125). The softening of metals and alloys 

hardened by mechanical treatment takes place at any giveu tempera- 
ture at first rapidly and then more slowly, but at temperatures 
approaching the melting point it is almost instantaneous. The change 
is accompanied by recry stallisation. The formation of new crystals, 
at 200° in the case of gold, is too rapid to be accounted for by diffusion! 
The softening is accompanied by expansion, which is greater in alloys 
than in pure metals. C. H. D. 


Condition of Gold in Gold Quartz. P. P. von Weimarn ( Zeitsch . 
Chem. 2nd, Kolloide, 1912, 11, 287 — 290). — -If 0T to 1% solutions of 
sodium auric chloride and sodium silicate are mixed, a clear solution 
is obtained, which gradually develops a reddish colour, and this changes 
slowly and finally becomes blue. Coagulation commences after 
several months, and the microscopic examination of the coagulum has 
shown a close similarity in structure with that presented by the gold 
in auriferous quartz. H. M. D. 


Some Anomalies Observed in the Assay of Platinum 
Ores from Ural. H. C. Holtz (Ann. Chim. Phys., 1912, 27, 
559—566). — The process employed is briefly as follows : the mineral 
is treated with aqua regia , which leaves a residue composed of sand 
and a compound of osmium and iridium. The solution is evaporated 
to dryness, the residue treated with hydrochloric acid, and again 
evaporated and dried at 130° to reduce the iridium chloride to the 
ous-state. After dissolving in water, the platinum is precipitated 
quantitatively by addition of excess of ammonium chloride, and from 
the filtrate the other metals (iron excepted) are then precipitated 
by adding a little hydrochloric acid and a sufficiency of pure zinc. 

After weighing, the deposit (“ blacks ”) is treated with dilute nitric 
acid (1:1), which dissolves the palladium and copper. From this solu- 
tion the palladium is precipitated by means of mercuric cyanide ; the 
excess of mercury is got rid of by ignition, preferably after evapora- 
tion with hydrochloric acid, and the copper precipitated finally as 
copper thiocyanate. Now, on applying the process to a mixture of the 
chlorides of platinum, iridium, palladium, rhodium, and copper, the 
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results were quite satisfactory, but when assaying the “ TJral ore ” the 
following anomalies were observed. 

(I) The “blacks” are not totally dissolved by the nitric acid. (2) The 
copper oxide (after expelling the excess of mercury) is not completely 
soluble in hydrochloric acid. (3) The filtrate from the copper thio- 
cyanate is yellow, and gives a dark precipitate on addition of zinc. From 
further experiments it seems that : (a) The oxide of this mysterious 
substance is insoluble in hydrochloric, nitric, nitrohydrochloric, and 
sulphuric acid. ( b ) The oxide dissolves in aqueous sodium hydroxide 
with a yellow colour. This solution remains bright yellow on adding 
hydrochloric acid, and does not react with potassium iodide ; stannous 
chloride decolorises it. (c) When fused with oxidising mixture the 
oxide is not attacked and a colourless mass is obtained, (d) The dark 
product (3) is reduced to metal by ignition in a current of hydrogen 
with slight loss in weight, (e) The metal is dissolved by melting with 
potassium hydrogen sulphate, yielding a brownish-red mass which does 
not give a white turbidity with water (absence of rhodium). (/) It is 
soluble in nitric acid, and its hydrochloric acid solution is not precipi- 
tated by ammonium chloride. 

These properties taken in conjunction with similar experiences of 
other writers lead the author to believe that another unidentified 
element is present in the Ural ore. L. de K. 


Mineralogical Chemistry. 


The Native Elements of the Earth’s Crust. Vladimir I. 
Veknadski (Centr. Min., 1912, 758 — 765). — The author reproduces 
with some modifications and extensions a table from his recent Russian 
treatise on mineralogy ( Opuit Opisatelnoi Mimralogii, part I, St. Peters- 
burg, 1908). The main headings in this table are : (I) Solid crystalline 
chemical elements, A, metals, B, metalloids; (II) solid colloidal ele- 
ments; (III) fluid elements; (IV) gaseous elements. By including 
such modifications and combinations as a-, /3-, and y-ferrite, a- and 
/?-ferro platinum, bismuth-gold, etc., this list is extended to 106 
minerals found in the state of Dative elements. The following 
forty-seven chemical elements as such occur native : Ag, Ar. As, Au, 
Bi, Br, C, Cd, Cl, Co, Cr, Cu, Fe, H, He, Hg, Ir, I, K ?, Kr, Mn, N, 
Naf, Ne, Ni, Nt, 0, Os, P?, Pb, Pd, Pt, Ra?, Ru, S, Sb, Se, Si?, Sn, 
Ta, Te, Tl, Zn, Xe, thorium emanation and actinium emanation, 

L. J. S. 

Optical Investigation of Ural Naphtha. Michael A. Rakuzin 
(J. Russ. Phys. Chem. Soc ., 1912, 44, 1737 — 1738). — A sample of 
naphtha from Dos-Sor, D 15 0*8754, showed distinct dichroism, had a 
carbonisation constant (K) in benzene (200 mm.) of 3‘75 — 4%, and 
yielded distillates which were in all cases inactive. The naphtha is 
regarded as a perfect natural filter-distillate, and the lack of dis- 
tillate below 150° indicates communication with the atmosphere. 

T. H. P. 
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White Sublimates of the Volcano Chinyero (Canaries) Angel 
del Campo (Anal. Fis. Quim., 1912, 10, 431-449). -The sublimates 
arising from the eruption of November, 1909, are pale yellow or pure 
white, crystalline masses intersperse.! with specks of lava, and consist 
of ammonium chloride (96-20%), ammonium fluoride (2-45%), ferrous 
chloride (0-25%), and chlorides of magnesium, aluminium, etc. (0-70%). 
Spectrographic examination revealed traces of tin, lead, silver,' 
titanium, manganese, sodium, and, perhaps, tantalum. G. D. L. ’ 

An Aluminium Arsenate from Utah. Frank W. Clarke 
(/■ Washington Acad . Sci., 1912, 2, 516 — 518). — A white, amorphous 
mineral found with orpiment in the Sunshine mine, Mercur district 
Utah, gave (anal, by W. F. Hillebrand) : 

SiO s . Al a O a . Fe 2 Oj. CaO. SiO. MgO. (K,Ka),0. As.,0.. 

7-08 26 46 0-64 10'29 240 trace 0 12’ 33 : 82 

P 2 0 5 . S0 3 . CO;. F. Cl. Il 2 0. Total. 

0-94 0-27 0-88 0-21 trace 17 23 100-04 

Of the water, 3 22% is lost at 110°, and the remainder below 
redness. Deducting silica, strontianite, and gypsum, these results 
correspond with 3( A10 2 H 2 ) 3 As0 4 ,3H 2 0 + Ca 3 (AsU 4 )o or with 
Ca ! (A10 8 H s ,! 5 (As0 ( ) 3 ,5H 2 0. " 

Whether the substance is to be regarded as a simple mineral or as 
a mixture of liskeardito [(A10 2 H 2 ) 3 As0 4l 5H 1 ,0] and berzoliibo 
[Ca s (AsO < ). i ] is left undecided. ‘ L. J. 8. 

Preslite [ = Tsumebite], a New Mineral from Tsurneb, 
German South-West Africa. Vojtech Rosicnt (Zeitsch. Kryst. 
Min., 1912,51,521 — 526). — The mineral was observed in small, emerald- 
green crystals associated with chessylite, cerussite, calamine, and 
dolomite. The crystals aro imperfectly developed, and appear to be 
orthorhombic (a : b : c = 0-977 : 1 : 0-879) with complex twinning; 
D 6'09, H = 3 1 . A partial analysis by J. Frejka gave: 

PbO. CuO. P,Os- H..O. 

65-09 11-97 10-26 not det. 

In a postscript it is admitted that this mineral is identical with the 
recently-described tsumebite of K. Busz (this vol., ii, 65). L. J. S. 

Chemical Composition of the Haiiynite of the Albanian 
Hills. Nicola Parkavano (Atli E. A cr.ad. Lined, 1912, [v], 21, 
ii, 631 — 633). — The mineral has the following composition : 

SiOj. ALA,. CaO. Na s O- K..O- SO s . Cl. Total. 

32-18 27-11 10-26 16'34 0'08 14 10 0 31 100 31 

The total being arrived at by deducting 0*07 for oxygen replaced by 
chlorine. This analysis agrees with the formula suggested by Brogger 
and Backstrom (A., 1891, 25). ®. ^ ■ 8. 

Alunogen and Halotriohite. Johannes Uhlig (Cenlr. Min., 1912, 
723—731, 766— 776).— A review is given of the literature of these 
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minerals, and the following formulae are considered as the most 
probable: alunogen, Al 2 S g 0 12 ,16H 2 0 ; halotrichite, FeAl 2 S 4 O 1G ,24H 2 0. 
A sample of “ hair-salt " from a cave in the Waitopu valley in the 
Rotorua volcanic district, New Zealand, is yellowish- white and finely 
fibrous. Under the microscope it is seen to consist of a mixture oF 
fibres of halotrichite (with oblique extinction of 38°, and n — 1*49) and 
scales of alunogen (n = l*47). D 1*735 — 1*899. The following analysis 
corresponds with 48*30% alunogen, 41*98 halotrichite, with a little 
free sulphuric acid, etc. The material is soluble in water, and the 
insoluble residue consists of O' 70 sulphur, 4*15 silicates. 

* A1 2 0 3 . Fc 2 Os. FeO. Na^O. K.,0. S0 3 . H 2 0. Insol. Total. 

11*59 1*24 3*26 0*86 0 53 35 43 42*43 4 85 100*19 

Microscopical examination of similar materials from other localities 
shows the frequent intermixture of alunogen and halotrichite, together 
often with some gypsum. L. J. S. 

Analysis of Garnet from Tavolato. G*. Sirovich (AM It, 
Accad. Lines it, 1912, [v], 21, ii, 643 — 645 *).-^Two garnets analysed had 
the following compositions, respectively : 

SiOjj. TiO* A1,0 3 . Fe s 0 3 . FeO. CaO. MgO. Ka 2 0. H a O. Total. 

I. 36*74 1*04 5*23 21*10 2*21 31*65 0 96 0*38 0 10 99 41 

II. 37*88 0*96 5*46 21*13 2*17 31*02 0*84 0*29 0*08 99*83 

These correspond with the accepted formula for the composition of this 
mineral. R. V. S. 

Kragerite, a Rutile-bearing Rock from Krageroe, Norway. 
Thomas L. Watson ( Amer . J. tici, 1912, [iv]..34, 50y — 514) — This is 
a medium-grained rock of light colour and granitic texture, consisting 
mainly of felspar (albite-oligoclase, with some microcline and ortho- 
clase), much rutile, some quartz, and a little ilmenite. It is a rutile- 
bearing aplite, and was named kragerite by W. C. Brogger in 1904. 
Analysis I, by J. W. Watson, is of the rock, and II, by W. M. 
Thornton, of the rutile, D 2*225, isolated from it : 

Si0 2 . TiO a . A1 o 0 3 . Fe 5 0 3 . FeO. MgO. CaO. Na 2 0. K fi O. H 2 0. P 2 0 5 . S. Total. 
I. 50*52 25*00 13*98 0*49 0*16 0*34 1.05 6*18 1*00 0*50 trace 0*12 99 34 

II.* 1*06 97*68 — — 0*81 —— — — — — —100*49 

* Also Ci-jOj. 0*39 ; V 2 0 3) 0*55. 
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Extraction Apparatus. Henry J. Cary-Curr (J. Ind. Eng.- 
Chem., 1912, 4, 535). — This apparatus consists of a short metallic 
spiral-tube reflux condenser, the inlet and outlet tubes of which project 
through a metal plate which serves the double purpose of a support for 

* and Gazzelta , 1913, 43, i, 36—38. 
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the condenser and a closure for the glass extraction flask The flask 
is of somewhat conical form, with a long neck and flat bottom A 

porcelain Gooch crucible .b suspended from the condenser (in the reck 
of the flask) by means of platiuum wire fastened into two holes bored 
on opposite sides of its upper rim, and in it is placed the material to 
be extracted, lhe whole apparatus is only six inches hi<fli and three 
inches wide. F. M, G. H: 

A1UD ^“, n t? 0D , 8 A ailt i n Wei S ht - E B. Forbes (/. hid. Eng. 
Cbflni<t 1912, 4, 544 ^ 545). It is found that the porous earthenware 
material “alundum in use for extraction vesseh does not remain of 
constant weight when heated in contact with water ; one of its 
constituents combines with water, forming a compound which is stable 
at 160°, but destroyed at considerably below 1U00°, whilst a second 
factor, which results in a gain of weight, is also present. 

F. M. G. M 

A Modification of the Frary Electrodynamic Stirring 
Device. J , M. Knote and W. R. Wokke ( J . lad, . Eng. Chem., ly 12, 4, 
534). — The use of a solenoid in the rapid electrolytic estimation of 
metals has been proposed by Frary (A., 1908, ii, 68), and the essential 
improvement now described consists in putting the coil of the 
solenoid round an iron core, covering the top with a suitable material, 
and placing the beaker containing the electrolyte on it ; whilst the 
use of electrodes with bent stems fastened to a block which can be 
raised facilitates inspection during the course of the reaction. 

F. M. G. M. 


Apparatus for Testing Water by Measurement of its 
Electrical Conductivity. Leonard Archbutt { Analyst , 1912,37, 
538—542).— The apparatus described is known as the Digby and 
Biggs’ “ Dionic ” water-tester, and its usefulness depends on the fact 
that the conductivity of pure water is extremely small, whilst the 
presence of 'any salt, acid, or base, in solution at once increases the 
conductivity. The water to be tested is filled into a U-tube, the two 
electrodes being fitted into the tops of the two limbs respectively, 
The current is supplied by a hand-driven dynamo provided with a 
constant-speed friction clutch which maintains a constant E.MF. of 
100 volts. The current passing through the water is measured by 
a direct-reading conductivity meter. Boiled distilled water shows a 
conductivity of about 1*5 ; ^distilled water saturated with carbon 
dioxide, 44 j Glasgow (Loch Katrine) water, 34; spring water of 
1 8*4 hardness, 552. The standard temperature of testing is 20°. The 
author gives results of many experiments, and mentions instances 
where the apparatus would be of practical use. W. P. S. 

Colour Reactions of Hydrogen. Jose Giral Pereira (Anal. Fis. 
Quim., 191 2,' 10, 570—381). — Hydrogen gas, rapidly at 80°, more 
slowly in the cold, produc es a blue coloration on passing into 2 c.c. of 
saturated phot-phomolybdie acid, 1 c.c. of 1% palladium chloride, and 
3 c.c. of water. In the cold the reaction is slower. With 2 c.c. of 
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10% sodium tungstate, 2 c.e. of glacial acetic acid, and 2 drops of 
palladium chloride, a blue colour is given similarly, and in both cases 
finely divided palladium is separated. 

The presence of much free strong acid, the use of a saturated 
solution of phosphomolybdic acid, or the addition of too large a propor- 
tion of palladium all retard or reduce the intensity of the reaction. . 

Carbon monoxide reduces less readily and does not give a pure blue 
coloration. G - L - 

Use of Selenic Acid in the Estimation of Bromine Associated 
with Chlorine in Haloid Salts. Frank A. Gooch and Philip f. 
BLUMENTHAL(Amer. J. Set., 1913, [.v], 35, 54-62).-Ahout 0 07 gram 
of the mixed salt ia distilled in an atmosphere of carbon dioxide with 
30 c.c. of water and 5 c.c.of 40% selenic acid, or a mixture of 1 '8 grams 
of sodium selenate and 3 c.c. of dilate sulphuric acid (1:1). The 
vapours are conducted into a relay flask containing 2-5 c.c. of selenic 
acid and 10—15 c.c. of water, or 0-2— 0 3 gram of the selenate and 

p 2 c.c. of the dilute sulphuric acid ; this flask is placed in an oil-bath 

heated at 110—115°. The vapour is then absorbed in a special 
receiver containing 4 grams of potassium iodide dissolved in 250 c.c, of 
sliohtly acid water and surrounded by cold water. 

When the liquid in the distilling flask has boiled down to about 
10—15 c.c., the boiling is stopped, and a moderately strong current of 
carbon dioxide passed to prevent regurgitation . 

The iodine liberated by the bromine set free is then titrated as 
, L. de K. 

usual. 

Preparation of Selenic Acid and Sodium Selenate Used 
in the Estimation of Bromine in Haloid Salts. Philip Lee 
Blumenthal (Am* r. J. Set., 1913, [iv], 35 , 93-96).-&elemc acid « 
best prepared by oxidising selenium dioxide with nitric acid and 
potassium bromate. After the bromine liberated has been completely 
expelled the solution is made slightly ammoniacal, and precipitated at 
boiline heat with barium chloride. The precipitate when heated with 
a calculated amount of sulphuric acid yields selenic acid, Sodium 
selenate may be prepared by mixing 1 part of selenium with 
parts of sodium peroxide, and heating this, by degrees, m a nickel 
crucible. The mass is dissolved in water, evaporated to a pasty 
condition, and most of the sodium hydroxide removed by extraction 
with alcohol. The residue, cousisting of sodium selenate and carbonate, 
is dissolved in water and carefully neutralised with sulphuric acid; on 
evaporation, sodium sulphate crystallises first, then a mixture of t i 
with sodium selenate, which after bemg dried at 108 is then tested 
to its true selenate content. 

The salt may also be prepared by fusing barium selenate 
insufficiency of sodium carbonate and recrystallising the product 
water. 

Oxygen in Brass. Thomas Turner (J. Inal. Metals 1912, 8, 
248—2571 —It is not possible to estimate oxygen accurately m 
by heating in a current of hydrogen . Some zinc is always M 
volatilised, and again oxidised at a lower temperature by the water 
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vapour, which thus does not reach the drying tuh B T , . _ . 

observed when hydrogen i, passed over / nc Li d e at loOf," " a ' 8 ° 

C. H. D. 

Comparison of Some Methods for the Estimation of Sol 
phur in Vulcanised Caoutchouc, with Esnecial or f S ^' 
Electrolytic Oxidation. David 

Eng. Ctem., 1912, 4, 413—416).— As a result of the comparison of 
- numerous methods for estimating combined sulphur in caoutchouc with 
a standard Canus method, a modification of the electrolytic oxidation 
method introduced by Gaspanui (A., 19o7, ii, 650) is advocated as 
being exceedingly accurate, simple, and rapid 
About 0-5 gram of the sample in a 200 c.c. beaker is covered with 
D ,tnc acid (D 1-4), and gently warmed until solatiou is complete: 
about 30 c.c. of nitric acid (D 1-5) are added, and a current of about 
3 amperes with a potential of 6-8 volts passed through the solution 
between electrodes of platinum foil until oxidation is complete (one to 
four hours). r ' 

A diagram of the electrical connexions is given, and the farther 
simplification by introducing a subsequent volumetric process (Pannock 
and .Morton, A.., 1904, n, 206) for estimating the sulphur is discussed 
in the original. p M u M 


Estimation of Sulphurous Acid in Sugar Cane and Beetroot 
Products. Henbi Pellet (Bull. Amrc. clam. Suer. Drat., 1912, 30, 
337— 338).— The apparatus described for the estimation of sulphurous 
acid in sugar products consists essentially of a cylinder beiring marks 
which indicate the quantity of sugar solution to be t»ken°for the 
estimation, the volume of acid, etc., to be added for neutralisation, the 
quantity of indicator, and the volume of standard iodine solution 
required to oxidise the sulphurous acid, \y P, S. 


Estimation of Nitrites in Water. Maurice Dove (Am. Chirm 
anal. i 1912, 17, 445 — 447). — One hundred c.c. of the water are acidified 
with 20 c.c. of 10% hydrochloric acid, 4 grams of potassium hydrogen 
carbonate are added in small quantities at a time, a crystal of potass- 
ium iodide is then introduced, and, after the further addition of 
1 giain of potassium hydrogen carbonate, the liberated lodiue is 
titrated with thiosulphate solution. The addition of the potassium 
hydrogen carbonate is for the purpose of expelling air from the water 
mid vessel in which the experiment is carried out; the liberated nitric 
oxide is also expelled, and there is, therefore, no risk of the latter 
combining with oxygen and reacting further with the potassium 
iodide. y» 


Detection of Nitric Acid in Presence of Nitrous Acid. 
V. N. Ivanov (,/. Ituss. thys . Chem. Soc. f 1912, 44, 1772— 1775*).— As 
little as 0-OUUi gram of nitric acid may be detected in presence of 
one hundred times as much nitrous acid by the blue coloration which 
it yields wiLh a quadrivalent iridium compound. The reagent may be 
prepared conveniently from 0*025 gram of iridium in the form of 


* and Chem. Zeit., 1913, 37, 157. 


VOL. CIV. ii. 


11 



ii. 150 


ABSTRACTS OF CHEMICAL PAPERS. 


iri dichloride or dioxide, which is dissolved in 3 — 5 c.c. of water, 100 c c 
of concentrated sulphuric acid (98 — 99%) being then added to the solu- 
tion with constant stirriDg. The liquid is heated to boiling to de- 
colorise it, and when cold is stored in a well-stoppered bottle. \ ^ 
should contain 96 — 96*5% of sulphuric acid. 

To make a test, 5 c.c. of the reagent are heated to incipient boiling 
and the substance to be tested, which must be in the solid state 
quickly added. If, for example, a water is to be examined, it is first 
evaporated to dryness with a slight excess of alkali. The test-tube is 
not heated while the substance is being added, owing to the danger of 
converting the nitrous acid into nitric acid ; on the other hand, if the 
reagent is insufficiently heated, a yellow and not a blue coloration is 
obtained. 

With a large amount of nitrous acid, a coloration may appear 
after a time as a result of the reaction between nitrogen peroxide and 
water-vapour: N 2 0 4 +H 2 0 = HNO a + HN0 2 . By means of a tube 
fitted with a ground stopper and with two side-tubes for the passage of 
a current of carbon dioxide, the gas formed is rapidly removed and 
satisfactory results are obtained. T. H. P. 

Analysis of Mixtures of Nitric Acid, Carbamide, and Water. 
A. Massink (Chem. WwUblad , 1912, 9, 1000— 1002). —To estimate 
nitric acid in presence of carbamide, the author titrates with potassium 
hydroxide and methyl-orange. The carbamide is estimated by evapo- 
rating the neutralised liquid to dryness, removing the last traces of 
water by repeated evaporation with 96% alcohol, and weighing the 
residual carbamide and potassium nitrate. The amount of nitrate 
present in the mixture is calculated from the volume of alkali 
employed in the titration. The method is rapid and accurate. 

A.J.W. 

Detection and Estimation of Free White Phosphorus in 
Phosphorus Setquisulphide. Theophile Schlcesing, jun. (Compt, 
rend., 1912, 155, 1461 — 1464). — The phosphorus sesquisulphide ig 
shaken for several minutes with sufficient light petroleum (b. p. <45°) 
to dissolve any free phosphorus present, the liquid quickly filtered, and 
an aliquot portion taken and quickly evaporated in a vacuum at 15— 20*. 
The residue is oxidised with nitric acid, and the sulphur and phosphorus 
estimated accoiding to Berger’s method (compare A., 1907, ii, 129 ). 
In order simply to detect the presence of phosphorus, the residue, after 
evaporating off the petroleum, is shaken with some fine sand in a ilask 
in the dark and carefully examined for any phosphorescent glow, which 
is given by minute traces of free phosphorus. W. G, 

Reduction of Manganese Dioxide by Nitrous Acid. Applica- 
tion of this Reaction in the Estimation of Phosphorus in 
Iron and Steel ■without Separation of Silicon. Eugen R. E. 
MUller {Chem. Ziit., 1912, 36, 1490). — A slight modification of the 
author’s process described previously (A., 1911, ii, 1132). 

Instead of reducing the manganese dioxide formed by means of 
sodium peroxide, 0 - 5 c.c. of absolute alcohol and 1 c.c. of 10% sodium 
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nitrite are added, which causes the liquid ran idlv „u, 
adding 1 c.c. of ammonia and boiling for a shorftinL *1 ,. Aft ! r 

i for the molybdate precipitation a . 8hort tlme . tl>e solution is 

r L. DE lv. 


The Estimation of Phosphorus in n r> 

%ll. So c. chim., 1912, [i»l, 11, 1041_10d.il _Two toThree^maof 


^jcsuiiAAQLiuu ui jrnospnoru8 in Lecit 
(Bull. Soc. chim., 1912, [iv], 11, 1041—1043) 

W i f , h “ !l C ; nitric acid in' a 500 c.c 


on a water-bath. After two to three hours tho . 

25-30 c.c. of water are then added, and 25—35 grauJof "finely 
powdered permanganate in portions of one gram at a time. When the 
oxidation is complete, the solution is diluted to 150-'’00 ce tn! 
manganese dioxide dissolved with sodium nitrite, and the ^hole 
evaporated to a syrup to expel the excess of acid. The phosohon s 
is then precipitated without it being necessary to filter the liquid 
with ammonium molybdate in the presence of ammonium nitrate, and 
estimated m the usual way. The method is accurate and preferable 
to that described by Bordas (A., 1902, li, 587). X g p 

Accurate Volumetric Estimation of Phosphoric Acid in 

a Ph ^n e oi B °A Ck - aTI 0 ' fu E0B J LD {J - lnd ■ Em J- 1912, 
4, 520— 522).— A modification of Pemberton’s ( Pharm . Zentr -h 1911 

50, 1288) method of estimating phosphoric acid by titration with alkali 
hydroxide in which Sutton’s (Volumetric Analysis) suggestion of first 
precipitating the phosphoric acid with barium chloride is carried out. 
This method is claimed to be accurate and very rapid as after 
allowing twenty minutes for the solution of tho rock, about one hour is 
needed to finish the experiment. jy[ q jyj- 


Use of “ Activated ” Aluminium in the Detection of Arsenic 
Smile Kohn-Abrest ( Ann. Falsi/., 1912, 5, 384—388. Compare A.’ 
1912, ii, 768).— The hydrogen required in the Marsh test for the 
detection of arsenic may be obtained by the action of water on 
activated aluminium foil, and the following method of carrying out 
the test is recommended: Pour grams of aluminium foil in small 
pieces are cleaned with nitric acid, and then immersed for three or 
four minutes in 25 c.c. of a 1% mercuric chloride solution. The 
pieces of foil are now washed with water and introduced, together 
with 220 c.c. of water, into the flask of the Marsh apparatus. At 
the end of about two hours, the solution to be tested for arsenic 
13 added ; the latter solution should be neutral in reaction and 
measure about 20 c.c. W. P. S. 


Detection and Estimation of Arsenic in the Earth of a 
Cemetery. Gao Zuccari ( Gazzella , 1912, 42, ii, 633— 638).— In 
view of the fact that iu cases of suspected poisoning it has been 
suggested i hat arsenic may have reached a corpse from the soil of the 
cemetery in which it was buried, the author has made experiments on 
the soil of a cemetery known to contain arsenic, From samples of the 
soil, extracts were made with water, aqueous ammonia (1%), aqueous 
sodium carbonate (1%), and sulphuric acid. Iu all these extracts small 
[quantities of arsenic could be detected by Bressanin’s method (Atti R. 

11—2 
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ht. Yen. S. L. A ., 1911, 70, 951), the organic matter being previously 
removed by Breteau’s method (A., 1911, ii, 226). R. V. S. 


Estimation of Arsenic in Pyrites. E. SchOrmann and Wilhelm 
Bottcheh (Cham. Ztit 1913, 37, 19 — 51). — Three grams of the sample 
are heated in a reflux apparatus with 12 grams of chromic acid and 
30 c.c. of dilute sulphuric acid (l : 1) for four hours at boiling heat. 
When cold, 50 c.c. of water are added, and then IT gram of cuprous 
chloride. After further addition of two grams of potassium bromide 
and 100 c.c. of fuming hydrochloric acid, the arsenic is distilled off in 
a current of hydrogen chloride and collected in an Erlenmeyer flask 
containing 150 c.c. of water and cooled by means of ice and salt 
When two-thirds of the liquid has distilled over, the arsenic has 
generally passed over completely. This reduction with cuprous 
chloride is preferable to the use of sulphur dioxide. 

The arsenic is now precipitated as sulphide by means of hydrogen 
sulphide. This is then converted in the usual manner into silver 
arsenate. To effect complete precipitation, the authors add a little 
ammonium acetate so as to remove free nitric acid, or the sulphide 
may be converted into arsenious acid, which is then titrated with 
iodine. L. de K. 

Phenolphthalein as a Double Indicator in the Estimation of 
Carbon in Castings, Steel, and AlloyB by Direct Combustion, 
P. Br£s (Mon. Sri., 1912, [v], 2, 501 — 502). — The carbon dioxide 
obtained in the ordinary combustion process is absorbed in a U-tube, 
one limb of which is filled with a mixture consisting of soda-lime, 
80 grams, sawdust, 20 grams, potassium hydroxide solution, D H8, 
20 c.c., and phenolphthalein, 03 gram. This mixture is colourless, 
but a red coloration develops as the carbon dioxide is absorbed by tbe 
so'da-Iime, and the course of the absorption may thus be observed, 
The other limb of the U-tube is filled with calcium chloride to prevent 
loss of moisture from the first limb. Any escape of unabsorbed carbon 
dioxide may be detected by subsequently passing the gases through a 
solution containing 1 part per 100,000 of potassium hydroxide and 
a email quantity of phenolphthalein; 10 c.c. of this solution are 
decolorised by as little as 0'0002 gram of carbon dioxide, 

W. P. S. 

Phenolphthalein as an Indicator of the Presence of Sodium 
Carbonate in Sodium Hydrogen Carbonate. R. fUcinm 
( Pharm . Zeit., 1912, 57, 998 — 999). — According to the author, phenol- 
phthalein is an untrustworthy indicator for the detection of sodium 
carbonate in sodium hydrogen carbonate, as the latter itself exhibits 
an alkaline reaction when the indicator is concentrated. At the same 
time, the presence of less than 4% of the normal carbonate in the 
hydrogen carbonate does not produce a pink coloration when the 
solution of the salt is treated with a small quantity of phenolphthalein 
(0 2 c.c. of a O' 05% solution). W. P. & 
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The Use of Potassium Palmitate in Water Analysis Carl 
J. Blaches, P. GwOuberg, and M. Kmi, (Ckem. Znit., 1913, 37, 56—08) 
—When potassium stearate is used inwateY analysis (compare Blaeher 
and Jacoby, A., 1908, ii, 897), certain side reactions occur which are 
objectionable. The authors consequently recommend the use of potass- 
ium palmitate, and give the following directions for determining the 
temporary and permanent hardness of water. The carbonates are first 
titrated with tf/lO-hydrochloric acid, using dimethylaminoazobenzene 
as indicator, the carbon dioxide being removed by a current of air. 
The slight excess of acid is then neutralised with jV/ 10-alcoholic 
potassium hydroxide, using phenol phthalein as indicator, and the total 
hardness is determined by titrating with JV/ 10-potassium palmitate 
until the liquid turns decidedly red. When the water contains salts 
of weak acids, the neutral points of the two indicators are divergent, 
and the number of c.c, of alcoholic potassium hydroxide used give a 
measure of the content of the water with respect to these weak acids. 

The estimations of sulphates and magnesium are carried out in a 
manner similar to that described for potassium stearate ( loc . ci*.). 

T. S. P. 

Quantitative Separation of Calcium and Strontium. Ram6n 
Llord v Gamboa {Anal. Fit. Quirn 1912, 10, 389— 394).— In the 
author's experience the indirect method of estimation by precipitation 
of the oxalates, conversion into carbonates, and determination of 
carbonic anhydride, yields more accurate results than either of the 
direct separations, by means of the nitrates with ether-alcohol or by 
means of ammouium sulphate. G. D. L. 

Qualitative Separation of Barium, Strontium, and Calcium. 
J. 1 . M. van der Horn van den Bos [Ckem. Weekblad, 1912, 9, 
1002 — 1003. Compare i&wf., 5). — To detect barium, strontium, and 
calcium, the mixed carbonates are dissolved in dilute acetic acid, the 
solution boiledjkfco expel carbon dioxide, and diluted with water. 
Ammonium acetate is added, any precipitate formed being filtered oil, 
and the barium precipitated quantitatively by addition of ammonium 
dichromate to the boiling solution. The cold filtrate is made slightly 
ainmoniacal, and the strontium chromate precipitated by addition of 
96% alcohol. The presence of calcium in the filtrate can be detected 
by addition of ammonium oxalate. The method is rapid and accurate, 
and can also be applied to the quantitative separation of the metals. 

A. J. W. 

Estimation of Lead in Tin. L. Vannier [Ann. Fahif, 1912, 
5, 477—478). — For the estimation of small quantities of lead in tin 
it is recommended that exactly 1 gram of the metal be dissolved in 
nitric acid, and the metastaonic acid separated in the usual way. The 
filtrate from the metastannic acid ie then diluted to 200 c.c,, and 
20 c.c. of this solution are treated with 1 c.c. of a 40% potassium 
iodide solution. If less than 0'5% of lead is present in the metal, the 
mixture will remain clear; 0’6%of lead will cause a precipitate^of 
lead iodide to separate within five minutes, whilst 0'8% yields^ a 
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large quantity of precipitate. The quantity of lead may be estimated 
by comparison with solutions containing known amounts of lead. 

W. P. S. 

Use of Meyer's Reagent. Umberto Pazienti (Boll. chim. farm 
1912, 51, 661 — 666).— The author confirms the statement of Tixier 
(Bull. sci. pharm., 1910, 82), that the oxidation of phenolphtbalin to 
pbenolphthalein (which is the basis of the action of this reagent) is 
shown by water containing very slight traces of copper (one part in 
one million), but the reaction is entirely prevented by the addition of 
0 001 gram-mol. of hydrogen cyanide. The author suggests a possible 
mechanism for the reaction with copper salts, which iB apparently an 
example oF catalysis involving the formation of intermediate substances. 
The sensitiveness of the reagent towards copper salts depends on 
circumstances: 0 01 — 0*001% of copper sulphate causes almost 
instantaneous oxidation of the phenolphtbalin without the intervention 
of hydrogen peroxide, whilst when the solutions contain 0-000 
0*00001%, the oxidation is very Blow unless hydrogen peroxide is 
added. The maximum dilution at which copper can be detected with 
the reagent (hydrogen peroxide being also added) is 0*000001%, aod 
it is thus much more sensitive than other tests for copper. Manganese, 
cobalt, lead, iron, platinum, and various inorganic and organic com- 
pounds also affect the reagent, which was originally suggested as a 
test for blood. Discussing its value for the last-named purpose, the 
author is of opinion that it may be used to detect blood in urine, if the 
latter is first “defalcated” to remove any substances which might 
interfere with it. R. V. S, 

A Case of Mercurial Poisoning, and the Estimation of 
Mercury in Textile Materials. Lorenzo L. Lloyd and Waltek 
M. Gardner (J. Soc. Chein. InJ. t 1912,31, 1109— 1111).— Cases of 
mercurial poisoning having occurred recently amongst the operatives 
in a hat factory, the authors have investigated the matter and record 
the results obtained. The source of the mercury war not far to seek, 
since the great bulk of the rabbit and other fur constituting the raw 
material used in the manufacture of hats is treated with an acid 
solution of mercuric nitrate by the fur dealers. Although much of 
the mercury is removed in the processes which the furs undergo, 
considerable quantities remain in the finished product ; at the same 
time, portions of the mercury compounds volatilise during the opera- 
tions, and the vapours may be inhaled by the workers. A hat which 
had been in use for about twelve months was found to contain 
0-0015% of mercury. For the detection of mercury in textile materials, 
a portion of the latter is treated with dilute aqua regia, a slight excess 
of zinc dust is added, and the mixture is submitted to distillation with 
superheated steam at a temperature of 160°; the volatilised mercury 
is collected on a piece of copper gauze placed in the condenser. The 
gauze is then dried, and heated in a tube which is drawn out to a 
capillary, the mercury globules collecting in the latter being thee 
identified by the iodine test. The quantity of mercury present may be 
estimated by extracting the material with dilute aqua regia f rendering 



ANALYTICAL CHEMISTRY. 


ii. 155 

the extract slightly alkaline by the addition of sodi.ra hydroxide 
precipitating the mercury as sulphide, and then adding acetic acid.’ 
The mercury sulphide is collected on a filter, washed wfth water and 
nitric acid and dissolved in aqua regia. This solution is neutralised 
and treated with a solution containing 0 2 gram of potassium iodide, 
6 grams of sodium hydroxide, and 2 grams of ammonium chloride 
per 100 c.c., the coloration obtained being compared with that 
produced by known amounts of mercury. A kaolin filter for collecting 
the mercury sulphide is described. W P S & 


Estimation of Manganese by the Bismuthate Method 
Harry F. V. Little {Analyst, 1912, 37, 554-557}.— The author 
records results which show that this method (compare A., 1902, ii 107) 
is trustworthy in the case of both small and large amounts^ of man- 
ganese. The theoretical factor should be employed for calculating the 
quantity of manganese present, and the author prefers to dilute the 
oxidised solution, before titration, with an equal volume of 3% nitric 
acid. W. P. S. 

The Estimation of Total Manganese in Soils. Ross A. 
Gortneb and Clayton O. Rost [J. Ini. Eng. Cham., 1912, 4, 
522—524).— It is found that the methods of Marshall (A., 1901, ii’ 
350) and Walters (CAcm. Nrw, 1901, 84, 239), as described by 
Washington and Hillebrand (The Chemical Analysis of Rocks; and 
Bull. 422, U.S. Geol, Survey) for the estimation of manganese are 
not applicable to Nebraska soils, and the following modification is 
found to give accurate results. 

The soils are fused with sodium carbonate, the solution of the fused 
mass acidified with sulphuric acid, and oxidised with sodium bismuthate, 
thus converting the whole of the manganese into permangtnic acid, 
which is then estimated colorimetrically by compu-isou with a 
standard solution of permanganic acid prepared by the reduction of 
potassium permanganate with sulphurous acid and subsequent 
re-oxidation wifti bismuthate. F. M. G. M. 


Manganese and Phosphoric Acid Content of Honeys. 
Arthur Gottfried ( Pharm . Zenir .- h ., 1912, 53, 1410 — 1443. Com- 
pare A., 1911, ii, 823). — The author has determined the amount of ash, 
and the phosphoric acid and manganese contained therein, of a number 
of honeys and honey substitutes and tabulated the results. These 
prove that the composition of the ash of honey differs widely, and this 
is particularly so as regards the amounts of manganese and phosphoric 
acid. Whether these variations are due to the different origin of the 
honeys is a matter for future research. L. de K. 

Estimation of Iron in Waters. Eugene Tassilly (Bull. Soc. 
chim. f 1913, [iv], 13, 34—37. Compare Rosenheim and Cohn, A., 
1901, i, 455 ; Oerum, A., 1904, ii, 449 ; Stokes and Cain, A,, 1907, 
ii, 581). — The author finds that on examining solutions of ferric salts 
to which • potassium thiocyanate has been added by Fery’s spectro- 
photometer, (1) the absorption of light becomes constant for a definite 
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quantity 1 i» .h. » j~- * »» 

/« the maximum absorption take# place in the bluish-violet, but the 
maximum sensitiveness ,8 in the gnen, and (3) m P-J^ncenf great 
excess of the "ln»d S”' 

“rhe'estiXon is made by heating 100 c.c. of the water rwrth 20 ce 
of hvdiochloric acid and 0-5 to 1 gram of potassium chlorate until 
chlorine is no longer evolved. On cooling, 20 c.o. of thiocyanate 
solution (1 1%) are added, the volume is made up to 100 c.c and 
the 1 * solution examined in the spectrophotometer, percentage of iron 
beimr determined by reference to a curve prepared from data obtained 
bv the lamination of iron solutions of nown strength If a 
precipitate forms, this is dissolved in hydrochloric acid and added to 
the liquid, which is then evaporated to 100 c.c. if necessary.^ ^ ^ 

TO Traces of Iron in Cane and Beet Sugar 

Estimation ° Produc t 8 John J. Eastick, James P. 

Factory and ReflneiT a( **«, 1912, 14, 

498—435) —The sulphide colorimetric method described by "inkier 
(A 1903 ii, 108) is recommended fur the est.mation of iron in sugar 
ltd sugar products. The process may be applied threctly to sugar 

solutimTiised tor compatonthould be 
will keep almost indefinitely. 

■R«rriH Fftfimation of Chromium in Chrome Mordants. S. 
Rapid Bstim 415 416). — The estimation of 

tttrqtiuir with sodium thiosulphate in acid solution. 

The following oxidising agents can be empdoyed hydrogen or sodiu 
peroxides or sodium percarbonate in alkaline solution. F. M. G. M. 

Estimation of Stannous Chloride and of Chlorates by 
means of Metbylene-hlue. Febduhick W. Atack 
1 q 1 o on 9 10). — The process is based od the tact teat, 

presence of a sufficiency of free hydrochloric acid stonnous chlonde 
has a quantitative reducing action on “ethylene-b • 

About 1'4 gram of the salt are dissolved up to c.c.m cu 
About 11 gra 5 are then tl trated with A/50- 

hydrochloric acid (l .l),and - ... \ bi ue C oour 

methylene-blue (about 4 grams per litre) ^ «f 

persists. This solution is checked as fol ^ ^ ^ 4cid 

-V* K f. is," 

The result is not affected by the presence of antimony. 
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Chlorates may be estimated indirectly by this method by adding 
excess of sfcannous t chloride and warming the solution in a current 
0 f carbon dioxide. When cold, an equal volume of hydrochloric 
acid is added, and the excess of stannous chloride titrated as 
directed. L - K - 


A Volumetric Method for the Estimation of Thorium in 
tho Presence of Other Rare Earths. The Analysis of Monazite 
Sard. Floyd J. Metzgbr and F. W. Zons (J. Ind. Eng. Chem. t 
1912 4, 493 — 494). — When an excess of ammonium molybdate solution 
is added to a cold acetic a« id solution of a thorium salt, the thorium is 
cipitated quantitatively as molybdate. Other rare earths, such as 
erium, lanthanum, neodymium, praseodymium, erbium, yttrium, and 
gadolinium give no precipitate under similar conditions. 

® Yhe ratio of thorium to molybdenum indicates that the precipitate is 
4 normal thorium molybdate. 

As indicator, dipheuylcarbazide (the solution of which must have 
been prepared at least two weeks previously) is employed, being used 
o outside” on a white tile, and at the end of the titration furnishes a 
pink colour which lasts about fifteen seconds and requires some 
experience to identify. 

The analysis is carried out as follows : About 1 gram of monazite 
sand is treated with 10—15. e.c. of concentrated sulphuric acid in a 
porcelain cruciblo, and, after several hours' heating, carefully trans- 
ferred to about 700 c.c. of cold water and left overnight ; the solution 
is filtered, the filtrate nearly neutralised with dilute, ammonium 
hydroxide, followed by the addition of 50 c.c. of a cold saturated 
solution of oxalic add, and again left overnight. 

The mixed oxalates are collectod, washed with dilute oxalic acid, 
transferred to a beaker, and boiled with 20 — 25 c.c. of a concentrated 
solution of potassium hydroxide, diluted, the precipitate of rare 
earth hydroxides collected, washed, redissolved in hot dilute nitric 
acid and evaporated to dryness several times with small quantities of 
water to remove free nitric acid. The dry residue is treated with 
20 c.c. of glacial acetic acid, 300 c.c. of water and 1 gram of sodium 
acetate, and, when completely in solution, titrated with standard 
ammonium molybdate solution. .... 


Analysis of Bismuth Subnitrate. Maurice Francois (/. 
Plum. Ckim., 1912, [vii], 6, 536-542; Ann. Falmf, 1912 5, 
569— 573).— To determine whether a sample of bismuth subnitrate 
contains an admixture of oxide, it is recommended that the results o 
analysis should be calculated into percentages of water, bismuth oxide, 
and nitrogen pentoxide. For the pure substance, the ratm of the per- 
centage amounts of nitrogen pentoxide to bismuth oxide (Bi 2 Q s j I bh< 
be 1 to 4-296. The authors find that commercial bismuth 
frequently contains less water than the quantity mentione in 
French Codex, namely, 5‘8%. 

New Apparatus for the Examination of Mine Air. 
Leonabd A. Levy (/. Soc. Glum. Ind., 191?, 31, 118 ?— 1155). 
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the combustion of small quantities of methane in the estimation of this 
gas in air, the author uses a silica capillary containing a platinum 
wire. The silica tube ie about three inches long, and has a diameter 
of 1 mm., whilst the platinum wire is one inch in length, and i 3 
stretched axially in the middle of the tube ; a spring at one end of the 
platinum wire prevents the latter from touching the sides of the tube 
when it is heated. The wires supplying the electric current are fusel 
into the ends of the silica tube, and the platinum wire is heated to a 
white incandescence during the passage of the gas through the 
apparatus. The gas is admitted through a capillary side-tube near 
one end of the platinum wire, and a capillary side-tube near the other 
end is provided for the exit of the gas. Two portable forms of 
apparatus are described for the estimation of methane and carbon 
monoxide, etc., respectively, in mine air. W. P. g. 

The Estimation of Benzene in Coal Gas. Elles g, 
McCarthy ( J . Gnsbtleucklung, 1912, 55, 891 892).— A description 

of the method of estimating benzene in coal gas by means of the 
additive compound formed with ammoniacal nickel cyanide (compare 
A., 1903, i, 469). F - M - 6 - M, 

Estimation of Methyl Alcohol in Spirits. Josef Hetpeb 
( Zeitscfi . Nahr. Genussm ., 1912, 24, 731 -737). In the method 
proposed, the quantity of methyl alcohol is estimated by oxidation 
with permanganate in phosphoric acid solution; 1 gram of methyl 
requires 187'5 c.c. of A/l-potassium permanganate solution, and 
1 gram of ethyl alcohol 87 c.c. of this solution for complete oxidation. 
The spirit under examination is distilled, and the distilate is either 
diluted or concentrated by further distillation until it has D 0’910 to 
0-925 ; between these limits, solutions of either methyl or ethyl 
alcohols have the same density, and the quantity of total alcohol 
present may be found by reference to tables. A weighed portion of 
about 1-5 c.c. of this alcoholic solution is then diluted to 200 c.c., and 
10 c.c. are introduced into a flask containing 30 c.c. of A/2-per- 
mauganate solution (containing 40 grams of crystallised phosphoric 
acid per litre) and 60 c.c. of water. The flask is then heated on a 
water-bath in a reflux apparatus for two hours. Afi er cooling, the 
excess of permanganate is titrated with oxalic acid solution, and the 
amount of methyl alcohol calculated from the quantity of perman- 
ganate reduced. The method cannot he applied to spirits containing 
large quantities of furfuraldehvde or ethyl acetate. W. r. a. 

The Bromine and Iodometric Methods for the Volumetric 
Estimation of Cresol. C. M. Pence (/. Ind. Eng. Ckem., 1912, 4, 
518 — 520 ).— A description of experiments from which the author 
draws the conclusion that the usual bromine methods for the esti- 
mation of cresols depend on certain fixed conditions, presupposing a 
previous knowledge on the part of the operator which renders them 
undesirable. Tribromo-o- and tribromo-p-cresols cannot be formed m 
an analogous manner to 2 : 4 : 6-tribromophenol, but m-cresol can » 
estimated by conversion i#to tribromo-m-cresol. o- and yi-tresois 
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.. ^O'compounds, and this can be made the basis of a method for their 
filiation bat w-cresol does not combine quantitatively with iodine. 
e3 “ ‘ F. M. ft. M. 


The Behaviour of Blood-Sugar in Normal and Pathological 
„ gg I, The Technique of the Estimation of Sugar in 
Blood. Fit. Rollv and Fr. Oppermann (Biochem. Zeitsch., 1913, 48, 
50—^ 63).-— Details are given of the experimental methods for separation 
■ t ^ e proteins, for which the dialysed iron hydroxide method of 
Michaelis and Rona forms the basis, and for estimation of sugar jin 
the protein-free filtrate by Bertrand’s method. S. B. S. 


Analysis of Cane Molasses, Stndy of the Different Methods 
of Estimating Sucrose. C. Fribourg {Bull. Assoc, chim. Suer. 
JJist 1912,30,312 — 327). — The following results were obtained by 
sing different methods for the estimation of sucrose in a sample of 
molasses: Direct polarisation, after clarification with basic lead 
acetate, 35-90%; with normal lead acetate and calcium hypochlorite, 
33'93%” Double polarisation, with basic lead acetate, 42-58% ; with 
normal lead acetate, 41-86%. Fehling’s gravimetric method, 41-44%. 
Double polarisation, after treatment witli carbamide and hydrochloric 
acid 41 ' 52 %; after treatment with sulphurous acid, 41 62%. Direct 
polarisation after the reducing sugars had been destroyed by means of 
hvdroeen peroxide, 41-65%; double polarisation of this solution 
showed 41-57%, whilst Fehling’s method yielded 41-32%. The 
invertase method gave 41-36%. Excluding the results obtained on 
solutions clarified with basic lead acetate, the average of the other 
figures was 41-54%. The difference between the amount of sucrose 
actually present and that found by the direct polarisation emphasises 
the necessity of employing the more trustworthy methodsjyhichjire 
mentioned. 


W. P. S. 


Estimation of Sugar in “Bagasse’’ and in Sugar Cane. 
Estimation of Water in “ Bagasse. Henri 1 ellet {Bull. Assoc. 
Chim. Suer. Dist ., 1912, 30, 305 - 312).-The total “T* 

estimated by treating a weighed portion of the substance with smai 
quantities of calcium hydroxide and sodium carbonate, and extracting 
it with successive quantities of hot water. 1 he solution tho> obto mod 
is clarified with basic lead acetate, and examined in the pula meter 
The small quantity of sugar which remains in the bagasse after this 
extraction is estimated in the liquid which ,s recovered {tom i the > moist 
mass by pressure. An alternative method consists • » *tmg 
“bagasse” with water in a closed vessel, and, after cooi ng, gating 
the solution by decantation and pressure ; this solution is then 
clarified with basic lead acetate, and polarised. The method is suitable 
for the estimation of sugar in sugar cane provided that the .latter is 
eely-divided previously. The moisture in agasse 7 
sated by heating 50 grams of the sample m a wire-gauze basket 
emperature of 110° until no further loss in weight takes pla^i - ^ 
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Folarimetric Estimation of Sugar in Beetroots, using the 
Cold aDd Hot Extraction Methods of Pellet. Henri Heuet 
(Bull Assoc, chim. Suer. Dist., 1912, 30, 328 — -333). — Results of 
experiments are recorded which show that exactly the same figures 
are obtained, whether the beetroots are treated by the cold diffusion or 
by the hot digestion methods for extracting the sugar. W, P. § 

Determination of the Polarisation of Beetroot Sugar Pro 
ducts by Double Polarisation. Comparison between the 
Carbamide-Hydrochloric Acid and Sulphurous Acid Methods 

Henri Pellet (Bull. Assoc, chim. Suer. Dist., 1912, 30, 335 — 337) ! 

The double polarisation method, using for the direct polarisation a 
sugar solution containing carbamide and hydrochloric acid, yields l 0Wer 
results than is the case when the sugar solution is treated with 
sulphurous acid. This is due to the action of the hydrochloric acid on 
the sugar. The carbamide method yields about 0*25% less sugar than 
the sulphurous acid method in the case of beetroot juice containing 
20% of sugar, whilst with raw sugar the difference between* the two 
methods amounts to 2*5% of sugar. A similar difference is obtained 
in the case of molasses, and the carbamide method cannot, therefore 
be considered as trustworthy. W. P. S, ' 

The Gel atinising Temperature of Starch Grains. Max Nyjun 
(Zeitsck. Nahr. Genussm,, 1912, 24, 673 — 676). — Various starches 
were found to gelatinise at slightly different temperatures when 
mixed with water and heated gradually, for instance, rye stai ch 
gelatinised at 57°, barley starch at 58°, and wheat starch at 59°. The 
gelatinising point was taken as being the temperature at which the 
starch grains ceased to polarbe light when examined under the 
micropolariscope. The larger starch grains gelatinised more quickly 
than the smaller. It was also found that the starches gelatinised at 
different rates when maintained at a temperature a few degrees 
below the actual gelatinising point. At 53°, rye starch is gelatinised 
completely in six minutes, whilst wheat starch requires twenty-four 
minutes. This difference may afford some slight means of identifying 
these two starches in mixtures of the same, as aDy ungelatinised grains 
remaining after about seven minutes' heatiDg at 53° would indicate the 
presence of wheat starch. W. P. S. 

New Method of Estimating Glycogen in the Liver. Henri 
Bierry and (Mme.) Z. Gatin-Gruzewska (Compt. rend., 1912, 155, 
1559 — 1561). — A rapid method of estimating glycogen in liver. 
Twenty -five grams of the liver are crushed and heated to solution on a 
water-batfi with 25 c.c. of 35% aqueous potassium hydroxide. The 
solution is then heated in an autoclave at 120° for half an hour, 
cooled, and neutralised with hydrochloric acid. Five c.c. of hydro- 
chloric acid (D 1*18) are added, the liquid made up to 100 c.c., and 
again heated in the autoclave at 120° for half an hour. After cooling, 
it is neutralised with sodium hydroxide, the proteins precipitated by 
mercuric nitrate, the solution made up to 300 c.c., filtered, and the 
dextrose estimated in the filtrate by Bertrand’s method. The 
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results 8° obtamed were in all cases, higher than those given by 
pfiuger s method, but the difference was shown not to be due to the 
formation of /-xylose by hydrolysis of nucleo-proteins in the liver 

W. G. 

The Estimation of Cellulose in Wood and Spinning Fibres. 

? RD /' ® WA * { - M - 1912 

’ feiVfn'ir^ ’ a f “ " r6t ’ iy t0 K(iB 'S anJ Hiiha 

(A., 1912, u, 11U0J. F jj G M 

Detection of Formic Acid in Fruit Products. F L a 

(/. Ind. Jing. Chmy, 1912 4, 526— 528). — The formic acid is isolated 
by steam distillation, the volume of liquid reduced by evaporation 
(after neutralisation with sodium hydroxide), and the formic acid either 
reduced to formaldehyde with magnesium and dilute sulphuric acid or 
converted mto the lead salt which is readily identified by its crystallo- 
graphic habit. F M G M _ 

Estimation of Acetyl Groups. Wilhelm Normal ( Chem . 
Rev. tilt. Barz. Ind 1912, 19, 205— 206).— The following method 
for the estimation of acetyl groups can be completed in about two 
hours. Two grams of the accurately weighed fat or oil are acetylated 
by boiling with 4—6 c.c. of acetic anhydride during 0 5—1 hour, and 
the excess of acetic anhydride expelled by beating in a stream of 
a neutral gas such as hydrogen or carbon dioxide. The acetyl groups 
are then eliminated by the action of standard alcoholic potassium 
hydroxide, and the excess of alkali subsequently titrated with a 
standard solution of acid. p jyp 


The Fractional Precipitation of Mixtures of Fatty Acids. 
Hans Kreis and Emil Roth (Chem. Zeit., Iyl3, 37, 58).— An alcoholic 
solution ot the mixture of fatty acids is precipitated by about one-tenth 
of the theoretical quantity of lead acetate, and the acids obtained from 
the precipitate by boiling with hydrochloric acid. The melting point, 
refractivity, iodine value, and molecular weight of the acids can then 
be determined. 

The results obtained with a number of oils are given, and it is shown 
that the first fraction from rape-seed oil consists mainly of erucic acid. 
Arachidic acid can be obtained from a mixture of acids by one frac- 
tionation, and this is made use of in testing for earth-nut oil, the 
details for which are to be given later. T. S. P. 


Estimation of Total Tartaric Acid in Wines. Philippe 
Malvezin (Bull, Soc. chim 1912, [iv], 11, 1043—1045; Bull. Assoc. 
Ckim. Suer . Dist., 1912, 30, 342 — 343). — Twenty-two c.c. of the wine 
are distilled in a conical flask until 2 c.c. ODly remain. The flask does 
not come directly into contact with the flame, but is placed about 
3 cm. above a thin metal plate, which is heated directly. To the con- 
tents of the flask are then added 1 c.c. of a 10% solution of potassium 
bromide and 40 c.c. of a mixture of alcohol and ether in equal volumes, 
m order to favour the precipitation of the tartaric acid present, either 
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ia the free or combined state. The flask is then immersed for fifteen 
to twenty minutes in a freezing mixture made from equal weights of 
water and ammonium nitrate, The precipitate is collected, washed 
several times with the ether-alcohol mixture, then dissolved in water, 
and titrated with IF/lO-sodium hydroxide in order to determine the 
amount of tartaric acid present. 

The volatile acids and the alcohol can be determined in the 20 c.c, 
of distillate obtained. T. S. P. 

Estimation of Citric Acid in the Presence of Certain 
Other Acids, L. Gowing-Scopes ( Analyst , 1913, 38, 12—19) — 
The reagent used is prepared by pouring 68 c.c. of strong nitric acid 
on to 51 grams of mercuric nitrate and 51 grams of manganese 
nitrate. One hundred c.c. of water are then added, and when all is 
dissolved, the solution is made up to 200 c.c. and filtered. 

A quantity of the substance containing not more than 0-01 gram 
of citric acid is carefully neutralised with JV/lO-alkali, using 
phenolphthalein as indicator. Ten c.c. of the reagent are added, and 
the whole diluted to 200 c.c- The liquid is then boiled in a reflux 
apparatus for three hours, and the mercurial precipitate is collected on 
a Gooch crucible, washed with cold water, dried in the water-oven for 
two hours, and weighed. The weight divided by six equals citric 
acid. 

The following acids when present do not inter! ere : tartaric, 
succinic, oxalic, benzoic, phosphoric, sulphuric and acetic acids; 
malic, lactic and salicylic acids, however, cause the results to be less 
accurate. L ’ DE K ’ 

Estimation of Salicylic Acid and Benzoic Acid in Fruit 
Juices, Jams, Lemonades, etc. A. van Raalte (Cltem. Weekblai, 
1912 9, KKM— 1005).— For the estimation of salicylic and benzoic 
acids’ arid “saccharin" in the articles cited, the author recommends 
boiling for five hours with dicbloroethylene, followed by titration with 
decinormal alkali and phenolphthalein. After separation from the 
dicbloroethylene, the neutralised liquid is examined for salicylic and 
benzoic acids. “ .Saccharin ” can be extracted with ether from another 
portion of the aqueous liquid after addition of phosphoric acid,^ ^ 


Nuclein Metabolism. Alfred Stephan ( Ghern . Zerdr., 1912, ii, 
1783; from ipolh. Zeit., 1912, 27, 816-818).-A review of the 
subject A method for estimating uric acid in blood as a copper 
urate is described. The method for estimating urie acid m urine 
recommended is a modification of Folin’s. " ■ 


A New Colorimetric Method for the Estimation of Uric 
Acid in the Blood. Otto Folin and W. Denis {J. Bwl. Chm., 
1913 13 469— 176).— The phosphotungstic method yields positive 
evidence of the presence of uric acid in the blood. All P™' 1 * 
evidence is regarded with suspicion. Quantitatively it g 1 ^ 3 see. 
results. 
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Comparison of the Hiibl and Wys Methods for Estimating 
Iodine Numbers of Fats. August (Ann. Fah>f. t 1912, 5, 
^9_^475). — The Hiibl method yields low results as compared with the 
iff y S method when the reagent used in the former method is freshly 
prepared, owing to the absence of hydriodic acid. This acid forms 
gradually in the alcoholic iodine solution, and the solution should not 
he used until it is at least twenty-five days old. The same result is 
attained by adding 3 '5 grams of hydriodic add to each litre of the 
iodine solution; the reagent itself should be prepared immediately 
before being required for use by mixing equal volumes of the iodine 
a nd mercuric chloride solutions. If these precautions be taken, the 
iodiuo numbers obtained by the Hiibl method will agree closely with 
those obtained by the Wys method. The results obtained by either 
method are not influenced by variations in temperature varying from 
10° to 25°, and for most oils one hour’s contact is sufficient in the case 
of Hiihfs reagent; a much shorter time suffices with Wys* reagent. 
Xhe difference in the results yielded by the two methods does not 
exceed 1% for oils having an iodine number below 130. In the case of 
linseed oil, the absorption of iodine is only complete after eighteen 
hours’ contact with Hiibl’s reageot, or two hours with Wys’ reagent. 

W. P. S. 


Relation between the Saponification, Iodine, and Refracto- 
meter Numbers of Fats and Oils. Otto Richter (Milch. Zentr., 

1913 42, 7 12). — It is shown that there is a definite relation 

betweeu the saponification number and the refractive index of trigly- 
cerictes of the stearic acid series ; from tributyrin to Uimelissio, the 
refractive index increases by O'OU I for each increase of 28'02 (l 2 tl,) 
in the molecular weight. Jo the case of unsaturated glycerides, the 
refractive index increases by 0 0112 lor every two atoms of iodine 
absorbed by the glyceride molecule. Formula aro given for calculating 
the refractive index, the saponification number, or the iodine number 
of a glyceride when the other two constants have been estimated. ^ 


Detection of Earthnut Oil in Olive Oil by 1 the Franz-. Adler 
Test. Heinrich Mats (Ziitsch. Naltr. Omutm., 19U 24, 68J-684). 

-Samples of olive oil which contain a large proportion of mynsnn 
yield a turbidity with the Franz- Adler test (A., 1912, n, 8U), indica g 
the presence of earthnut oil. The turbidity is duo, however, not to 
arachidic acid derived from the latter oil, hut to the format on of a 
ictassium hydrogen salt of myristic acid, (R-v u 27 y 1* 28 , 

Production and precipitation of this salt in the tes* 
jy adding 3 drops of glacial acetic acid (in addmon to the prescribed 
quantity of dilute acetic acid) to the saponified oil. 

A New Colorimetric Method lor the JjJ 

Epinephrine (Adrenaline). Otto houN, . • ‘ ’ ... 

W. Denis (J. B,ol. Chem., 1913, 13, 477— 484).— Adrenahne, like 

uric acid, gives a colour reaction with phosphotung, ic . 
quantitative results are almost identical with those ohtarned^by 

physiological (blood-pressure) methods. 
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Detection of Histidine. Katsuji Inouye (Zeitsck physiol. Chm., 
1913, 83, 79— 82).— Histidine in aqueous solution reacts with diazo- 
beuzenesul phonic acid in presence of excesB of sodium carbonate to 
give a dark red coloration, which is definite in great dilution. 
Histidine reacts also when combined in the protein molecule. Tyrosine, 
however, gives a similar coloration (compare Pauly, A., 1904, 
i, 1068). 

Benzoylhistidine still shows the coloration ; dibenzoyltyrosine no 
longer gives it, or does benzoylhistidine when fixed in the protein 
molecule. It is thus possible to distinguish between free and fixed 
histidine. 

It is necessary to allow the excess of benzoyl chloride, with which 
the protein or its decomposition product is treated, to decompose before 
adding the diazobenzenesul phonic acid. E. F. A. 

Estimation of Lipoids in Blood-Serum. L£on <Grimbert and 
M. Laudet (Compt. rend., 1912, 155, 974 — 976).— A rapid and 
moderately accurate method of estimating cholesterol, phosphorus* 
containing lipoids, fatty acids, and neutral fats in a small sample 
of blood-serum. 

The serum (29 c.c.) is treated with excess of alcohol, and after 
twelve hours’ contact it is extracted with a further quantity of alcohol. 
The combined extract is concentrated by distillation, the residue treated 
with ether, and filtered, the filtrate ou evaporation leaving a residue 
which contains the constituents to be estimated. The residue is 
saponified with N/5 -alcoholic potassium hydroxide, the alcohol re- 
moved, the liquid acidified with nitric acid, and extracted with ether,, 
the ethereal extract on evaporation giving the cholesterol and a mixture 
of fatty acids. In this mixture the cholesterol is estimated by 
Kumagawa’s method (compare A., 1908, ii, 331), the acids being 
obtained by difference. The aqueous layer is evaporated to dryness 
and calcined, the residue treated with nitric acid, filtered, and the 
phosphorus estimated in the filtrate as ammonium pho*phomolybdate 
according to Villier’s method (compare A., 1893, ii, 438). The weight 
of the precipitate divided by 2'3 gives the weight of phosphoius- 
containiDg lipoids expressed as lecithin distearate. W. G. 

Mett’s Method for Estimating Pepsin and the Optimal 
Conditions of Peptic Activity. Johanne Ciiristiansen ( Biochm , 
Zeitsck., 1912, 40, 257 — 287). — Satisfactory results were obtained by 
Mett's method, when a soft coagulum of egg-white was used. With 
weak acids the amount digested is nearly proportional to the time. 
Hydrochloric acid has a deleterious action on pep^n, and on this 
account, when higher concentrations of acid are used, the amount 
digested is not proportional to the time. Schiir.z’s law, y^ = kx, wheie 
length of column of egg-white digested, a? = the amount of pepsin, 
does not hold on account of the diffufdon and the injurious action 
of acid on the ferment. For concentrate »ns of acid between A 7 /10 an 
A/20, the relation between the amount digested and quantity of pepua 
can be approximately expressed by the formula y ii6 = kx. The aci it) 
for optimal activity of human pepsin is less than that ol anirna 
• S. B. b.' 

pepsins. 
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Refractive Index of Metals. P. A. Ross (Jah rb. Min., 1912, 
ii, Ref. 3U— 316 ; from Physical Review, 1911, 33, 549—556),— 
Prisms of the metals, with a refracting angle of 15'3», were deposited 
on glass by means of the cathode rays; and the refractive indices 
determined for red, yellow, and blue light by the methods of 
deviation, interference, Newton’s rings, and immersion in liquids of 
known refractive index. The results obtained by the different 
methods show some variation, but they are of the same order. The 
following are selected as examples (for sodium-light) : copper, 
0’46 — 0'57 ; iron, 1'85; lead, 1'95; platinum, 1*75 — 1'88; silver, 
g- 28 — 0'34 ; zinc, 2 - ll ; magnesium, 040 ; gold, 0 58 — 0 65 ; bismuth, 
1-98; nickel, 1’88; brass, 066. L. J. S. 

Farther Remarks on a Formula for the Index of Refraction 
of Binary Mixtures. Arbigo MizzuccHEH.i (Alii R. Accad. Linen, 
1912, [v], 21 , ii, 701 — 707). — The author sustains and develops his 
former criticism (A., 1911, ii, 781) in view of the reply of Schwere 
(A., 1912, ii, I). R.V.S. 

Optical Constanta of Certain Metals in the Ultra-Red. 
K. Forsterling and Vstvoi-on Frf.edericksz (Ann. l'hys ii, 1913, [iv], 
40, 201 — 232). — The optical constants of silver, copper, gold, 
platinum, and iridium have been calculated from observations on 
the influence of the metals ou the polarisation of the light reflected 
from the polished metal surfaces. These observations were made 
with monochromatic light of wave-length varying from A — 1000 pp 
to 5000 pp. 

According to the electro-magnetic theory, if the dielectric constant 
may be neglected in comparison with the conductivity, it is to be 
expected that the relations « = 1 and n = will hold good, where 
u i s the index of absorption, n the refractive index, ir the conduc- 
tivity, and r the period of vibration of the incident light. 

It has already been shown that these relations are not satisfied in 
the case of ultra-violet and visible rays, and the data now obtained 
lead to the same result for ultra-red radiation. H. M. D. 

The Spectra of Nebulas and the Analogies to be Drawn From 
Them. Jean Meunieu (C'ompt. rend., 19)3, 156, 391 393. 
Compare A., 1912, ii, 432] this vol., ii, 24).— The greater part of 
the nebulae present continuous spectra, but there are some which 
show a number of definite lines. The author considers that these 
lines all coincide with definite lines in the solar spectrum, attribute^ 
to various elements, namely, hydrogen, iron, and titanium, there 
being thus a marked analogy between the solar spectrum and r\ 
of the nebulae. Finally, from Watts' examination of the spectrum 
from the flame of a Bessemer converter, he draws the conclusion 
that iron and titanium can exist in flames which are absolutely 

! vol. civ. ii. ^ 




Influence of Different Gases and 
Pressure and Currant Strength on thf§[ 

First Ultra-violet Band Spectrum of Oxyjip 
(Ann. P/iyaik, 1912, [iv], 39, 1408-1430. Compare J7 15T7J 
913; 1911, ii, 558).— In previous papers it has been shown that tl"’ 
so-called water-vapour bauds in the ultra-violet region are nrol -M 
due to oxygen. Further observations have now been made 
different gases, purified aurl d’b;d with the utmost care. Sonie* l 
these experiments were mao an arc burning between platin ° 
electrodes at atmospheric pressure, and others at pressures of l" 1 ' 
than 1 cm. of mercury, the current being also varied considerate* 
in intensity. The gases examined were oxygen, nitrogen air 
hydrogen, and carbon dioxide. ’ ’ 

Both at high and low pressures, the spectral observations indicate 
that the ultra-violet baud spectrum in question is due to oxywn 
and not to water vapour. Pure oxygen, which has been dried for 
weeks in contact with phosphoric oxide, shows the band very clearly 
although the conditions of the experiment preclude the possibility 
of interaction of the gas with traces of either hydrogen or hydro- 
carbons. In comparative experiments with nitrogen and hydrogen 
the band was not in evidence. In air and carbon dioxide, which 
both show the band quite clearly, its intensity increases with 
pressure and temperature. H. M.D. 


Systems of Series in the Spectra of Zinc, Cadmium, and 
Mercury. Jouahnes Starr (Ann. Physik. 1912, [iv], 39 , 1612— 1616). 
—The views oi Paschen (A.., 1911, ii, 833) relative to the existence 
of certain series in the mercury spectrum aTe adversely criticised. 
According to Paschen, the lines A = 2536 and A. = 4078 belong to the 
same combination series. This is not in agreement with the general 
behaviour of the two lines. The flame spectrum of mercury shows 
only the former, and in the arc spectrum the relative intensities are 
very different. In regard to the manner in which they are resolved 
by a magnetic field, there is no similarity between them and the 
Doppler effect for the two lines in the canal-ray spectrum afford 
no evidence of a series relationship. On the other hand, the 
behaviour of A=2536 and A = 1848 is similar, and it is probable 
that they belong to one and the same series. 

The conclusion that the zinc line X=2138, the cadmium line 
A =2288, and the mercury line A=1848 are homologous is also 
inadmissible. It is contradictory to the rule that the wave-length' 
of homologous lines of elements belonging to the same periodic group 
increases with the atomic weight, and, in the author’s opinion, the 
line A = 1848 should be replaced by \=2536. The members of this 
group behave quite similarly in many ways. 

The nature of certain ultra-violet doublets in the zinc and 
cadmium spectra is also discussed. H. M.D. 
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Urinous chloride shows the same absorption spectrum alone and 
after addition of carbamide, so that no additive compound is 
formed. The spectrum of .lf/20-uraiious sulphate is figured, and 
also the spectrum of the same solution after addition of glycine in 
the proportion of 24 mols. to 1 mol. of uranium salt; the only 
difference observable is a slight displacement of the maxima of the 
bands. The spectra of the two corresponding solutions of uranous 
chloride (which are also reproduced) do exhibit differences, and 
in this case the existence of an additive compound has been shown 
to be probable by chemical means. K. V. S. 

Spectrographic Studies in the Triphenylmethane Group. 
Richard Meyer and Otto Fischer (Her., 1913. 46. 70— 84) —The 
hypothesis that only such quinouoid substances of the triphenyl- 
methane group as contain an auxochrome group in the para-position 
to the methane carbon atom can possess the properties of a dye 
(Meyer and Fischer, A., 1911, i, 723; von Baeyer, A., 1907, i, 757) 
is not in accord with further experiment. 

Fuehsone, CPh 2 ;C 6 H 4 10, in alcoholic solution gives an absorption 
spectrum (bands with maxima at 380 and 260 pp) resembling that 
of the salts of phenolphthalein, and a hot alcoholic solution of benz- 
aurin gives a similar curve (maxima 440 and 275 pp) ; the deepening 
in the colour of the benzaurin solution on warming is attributed to 
a change into the quinouoid structure, 0H - C c H 4 ’CPhlC 6 H 4 !0, and 
from the similarity of the absorption of this and fuehsone it is 
evident that the para-hydroxyl group is not essential to selective 
absorption. This is confirmed by a comparison of fuchsonimonium 
chloride, CPb 2 iC 6 H 4 iNH s Cl (obtained by warming fuchsonimonium 
carbinol hydrochloride, OH'CPh 2 *C G H 4 ‘NHo,HCl, in alcoholic 
solution), and Dobner’s violet, NH 2 - C 6 H 4 -CPh!C c H 4 lNH s Cl, each 
giving similar curves with three absorption bands (maxima at 440, 
)30, and 260 pp, and at 570, 400, and 300 pp respectively) ; an 
cl haline solution of benzaurin gives a similar curve with maxima 
4 550, 375, and 290 pp. 

The elimination of a molecule of water is not necessary to the 
xistence of colour in a iriphenylmethane compound (compare von 
ia eyer, loc. cit . ; p-hydroxy triphenylmethane, di-p-hydroxytri- 
henylmethane, and p-diaminotriphenylmethane hydrochloride in 

12—2 
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alcoholic solution all exhibit an absorptipn band between 250 and 

3 °ThTalkali salts of hydroxyphenyl- and 

tion of P ll ® 11 “‘I )h -„ mTm , m ds exist in the solutions in the carbinol 
therefore that these P d t the fact that the yellow solution 

of* hydroxy diphenylphthalfde is, like phenolphthalein, decolorised by 

excess of alkali dissolve in 

Phenolphthalein of which the absorp- 

concentrated sulphuric acid to coioured soiu contains l 

at 500 and 390 <* 

iTormercurve £ quite' difierent from that of the 
alkali salt of phenolphthalein. 

Pluoraue,0<^>C^ H J>0, and dithiofluoran, 

“ ‘ 0< C c e| : >C<^, 

when dissolved in a mix^of ^ ^ 

300 pp). 

Spectrographic Studies in the Anthraq™ Group 
fnvestigation of the absorption spectra of the hydroxyanthra- 
^ThTSkali salts of 1- and 2 -hydroxyanthraquinone give curves 

band (maximum absorption »U«w). a neutral so l ut ion of the 
afcaU s^of alisarin (i : 2 -dihydroxyanthraqumone) give, a M 

££?"«« i. ».!»( si™ »» W* " h — 

at 2 0 6- a and 6 2 ff-Dihydroxyanthraquinonea in alkaline solution 

e Tneutral k soh,tion of the alkali salt of 1 : 2 ! : 
quinone shows three decided bands 0“ at 5 W, 430 ; and 

with a much weaker one (at 6-0 pp)> ■ P g^ihydroiy- 

on the addition of more alkali The alkal salt i d . b di y , 
1 : 4-naphthaquinone in absorption resembles the alkaline 

of alizarin. 
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A comparison ot these results indicates that hydroxyl in the 
2 -j 3-, 6-, or 7-po^ition is more strongly auxochrome than in one of 
the other positions. The difference between the spectra of the 
alizarin and quinizarin salts in neutral and alkaline solution is 
probably due to the neutralisation of one hydroxyl or two, according 
to the conditions. 

prom a comparison of the above hydroxyanthraquinoues with 
authraquinone itself (Baly and Stewart, T., 1906, 89, 511), all in 
sulphuric acid solution, the conclusion is drawn that the intro- 
duction of hydroxyl in the 2- or 3-position influences the absorption 
spectrum more strongly than introduction in the 1-position. 

D.F.T. 


Optical Investigation of Diazo-compounds. John 0. Cain 
(Ber., 1913, 46, 101 — 102). — The author draws attention to the simi- 
larity between the absorption curves of p-benzoquinonediazide, 

o:/ Vn, 

V-/ 'N 

and of a-naphthalenediazonium chloride, on which Hantzsch and 
Lifschitz (A., 1912, ii, 1116) fail to comment. The 
ft “ “ | similarity must indicate an analogy of structure 

which is best explained by the author’s diazonium 
\— / ^ formula for the latter substance (annexed formula) ; 

from the general resemblance of the curves for the 
above and other diazonium compounds (he. cit.), 
the structure should be common to all. 

A consideration of the author’s diazonium formula would have 
foretold the fruitless character of certain experiments of Hantzsch 
and Lifschitz. D.F.T. 


Absorption of Light and Fluorescence of Aliphatic Acid 
Imides (Fluorescence Phenomena among Non-aromatic 
Compounds. I.) HErNarcH Ley and W. Fischer ( Ber 1913, 46, 
327— 335 )t— 1 The authors have investigated the absorption spectra 

and fluorescence of imides of the general formula 

since, by suitable substitution in the group R, the substances show 

considerable change in colour. 

Succinimide only shows absorption at the boundary of the visible 
field, whilst magnesium succinnnide is still more transparent. ^ Di- 
methylmaleinimide shows distinct selective absorption. The intro- 
duction of bromine into the molecule of maleiniinide has the effect of 
shifting the absorption towards the region of greater wave-length. 
The presence of an amino-group causes the absorption to shift towards 
the red end of the spectrum, whilst, on the addition of acid to 
[solutions of amino-imides, the absorption is moved towards the 
[region of shorter wave-length. In the case of amino-imides, how- 
ever, it is probably that salt-formation is accompanied by inter- 
im olecular re-arrangement. 

I Fluorescence of Imides . — Diphenylmaleic anhydride, diphenyl- 
fnaleinitnide, chloroaminomaleinimide, and methyl aminocitracomc 
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in water, 


■amino- 

Dieck 


,, i;rr,;riA vield fluorescent solutions when dissolved ... 

T Rnl ethe/ or benzene, and, further, the nature of the fhi 0tes . 
alcohol, ether, d endent on the particular solvent employed. 

tl « MDerimental conditions adopted, no fluorescence 
OTth^dimethylmaleinimide. Since, also, ethyl 5-am 
observed ™ th d ‘“xvkte (Wislicenus, A., 1908, i, 965; Di 
3 -cyanofuran- » J ftuorescent, the authors are led to the 
mann, A., isn, b *•'/ . c —c:X •0=0 
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Chloroamino d ; c hloroLaleinimide with a concentrated 
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ester with aqueous methyls, ^ & ? n lhe form 0 f its copper salt, 

Diphenylmaleimmide was anhy dride and copper acetate 

The copper salt yielded the free innde. 
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Stark' B T f u e .°, ry 1 Q f 1 ^i22) -Polemical. The author entases 
EUUrochem., 191b > « that fluorescence is not a con. 

Stark’s statement C^‘ s v °k ^ ] but a prope rty of the atom.; 
stitutive property of the mo » statemellt that fluorescence u 
The author, whilst admitteg maintaing) in opposition to Stark, 
due to loosened valency c0 ’usider the question of the relation 

that it is strictly scien or fluo r esc ence, only so far as the 

between constitution ai id col ° the whole spectrum. I 

visible spectrum is on ern^ andne^, w Hartley s „k 
is also shown that Sterks ^ . g due only to a shift of the 

“that the colour of benzene d red by substitution end 

ultra-violet absorption hands t {acts . stark’s expen- 

condensation, is not ia “ acetone diacetyl, etc., are held tote 
raents on the fluoresce > U ch su bstances under?) 

untrustworthy on ultra-violet light, and tta 
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occasion the fluorescence °^™" uoregcence with glycerol, 
to explain the non-ohservan . acid are re g ar ded as in*® 

quinone, anthraquinone, an ^ substances are fluoresa* 
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The Law of Elementary Photochemical Absorption. Victor 
[Juhri and KeS£ Wurmsee (Compt. rmd., 1913, 156, 230—233. 
Compare A., 1912, ii, 682, 883). — The examination of a number of 
photochemical reactions to see whether Grotthus’s law of photo- 
chemical absorption, that the photochemical susceptibility is pro- 
portional to the absorption, holds good in all cases. For acetone 
and ethyl acetate the maximum decomposition corresponds with the 
resion of maximum absorption. In the case of acetaldbhyde the 
absorption curve presents a maximum at \=2775, then diminishes 
to a minimum, and finally increases steadily for the extreme ultra- 
violet. rays, whilst the decomposition is a maximum at A =2775, 
and then diminishes, showing no minimum, and being very feeble 
in the extreme rays. In explanation of this the following law 
is enunciated. The photochemical susceptibility of a substance 
depends only on that part of the absorption spectrum which corre- 
sponds with the same molecular groupings as those on which the 
action is produced. W. G. 


Relation between the Velocity of a Photochemical Reaction 
and the Incident Radiant Energy. Marcel Bolt, (Compt. rend., 
1913 , 156, 138—110. Compare A., 1912, ii, 384, 407, 1119).— The 
author has studied the rate of hydrolysis of tetrachloroplatinic acid 
when submitted to rays of different energy. The light from a 
mercury-vapour lamp was dispersed by two quartz prisms, and 
certain of the resulting rays were used as a source of energy, the 
amount reaching the acid solution being controlled by a screen, 
consisting of a cell containing a dilute solution of caffeine, the 
concentration and thickness of the layer being varied. The 
coefficient of absorption of caffeine, as obtained from photometric 
measurements, was in close agreement with the value calculated 
from these results, on the hypothesis that the velocity coefficient of 
a chemical reaction is proportional to the incident radiant energy, 
even if the reaction is bimoleeular. W. G. 


Action of the Medium and Extreme Ultra-violet Rays on 
Acetaldehyde : Acidification, Polymerisation, Resiniflcation. 
Daniel Bebthelot and Henby Gaddechon (Compt. ren,l., 1913, 156, 
233— 236).— A more detailed study of the photolysis of acetaldehyde 
(compare this vol., ii, 90). Initial ultra-violet rays do not convert 
the aldehyde into acetic acid in the absence of oxygen. Under the 
influence of medium and extreme rays oxidation takes place even 
in the absence of oxygen, a portion of the aldehyde Being converted 
into acetic acid, and the amount of acid produced is far greater 
when the aldehyde is in the form of vapour than when it is liquid. 
With rays (,\<0'25|i) polymerisation is rapid, both para- and meta- 
acetaldehyde being formed. No resiniflcation results from the ac ion 
of initial ultra-violet rays, and it is only slowly produced by the 
medium and extreme rays. The presence of water checks poly- 
merisation and resiniflcation, but favours acidification, formic aci 
being formed in this case and in amount almost equal to th a o 
the acetic acid. * ‘ 
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Photo-electric Behaviour of Iron in the Active and Passive 
State, H. Stanley Allen ( Proc . Roy. Soc ., 1913, A, 88, 70 — 74).^The 
photo-electric activity of chemically active iron is found to be much 
greater than that of iron which nas been rendered passive by the 
action of concentrated nitric acid or by anodic polarisation in a 
dilute sulphuric acid solution. It is considered that this observation 
affords support for the theory which attributes passivity to the 
occurrence of a layer of gas at the surface of the metal. E. M. 1). 

Photo-electric Effect in Some Compounds. A. Ll. Hugues 
(Phil. Mag., 1913, [vi], 25, 332). — It has been suggested by Willows 
(this vol., ii, 4) that the photo-electric activity of moist zinc chloride 
may be connected with the fact that moist halogen salts oi zinc 
emit large quantities of ions when heated to 300°, whereas the 
dry salts are inactive. In reply to this, the author points out that 
the procedure adopted in the photo-electric experiments was such 
as to ensure that the effect is a direct result of ultra-violet 
illumination. H. M. I), 

Arc and Spark Lines (Uni- and Multi-valent Lines) in the 
Canal Ray Spectra. Johannes Stark (Physical. Zeitsck ., 1913 
14, 102 — 109). — The conditions under which the so-called arc and 
spark lines of an element make their appearance indicate that the 
spark lines are due to carriers moving with much greater velocities 
than those possessed by the carriers which give rise to the arc lines, 
Both kinds of lines are found in the canal-ray spectra, and from 
observation of the canal-ray spectra of oxygen, nitrogen, chlorine, 
iodine, helium, sulphur and aluminium, it is found that the two 
groups of lines behave differently in regard to the Doppler effect. 
Photographs of the spectra show that in the case of the spark lines, 
the maximum intensity of the displaced line is separated from the 
undisplaced line by au intervening region of minimum intensity, 
whereas this region is not found in the case of the arc lines at the 
dispersion which was employed in the production of the photo- 
graphs. The ratio of the intensity of the displaced line to that of 
the undisplaced line is, moreover, very much greater for spark lines 
than for arc lines. These facts seem to show that the difference 
in the two groups of lines is attributable to a difference in the 
magnitude of the electric charge carried by the ions. It is supposed 
that the carriers giving rise to the arc lines have a single positive 
charge, whereas the spark lines are due to carriers with two or more 
positive charges. H.M.T). 

Doppler Effect of Canal Rays. Heinrich Wilsak (da* 
Phyithf 1912, [iv], 39, 1251 — 1312), — The canal-ray spectra of 
hydrogen, oxygen, and nitrogen have been examined, and experi- 
ments made to determine the dependence of the velocity of the 
particles on the discharge potential, the magnitude of the Doppler 
effect, and the electric charges of the carriers. Other observations 
have reference to the influence of a magnetic field on the Doppler 
effect, the reflexion of the canal rays from a metal or glass surfaces 
and the nature of the reflected rays. 
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The canal ray spectrum of hydrogen shows none of the lines 
belonging to the principal series, and lines belonging to the many- 
lined spectrum exhibit, no Zeeman effect. 1 

All the spark spectrum lines of oxygen which appear in the 
canal ray spectrum gl ve nse to a Doppler effect of the same magni- 
tude, and are presumably due to the same curve. On the other 
hand, no Doppler effect is obtained with the series lines of oxygen 

Certain nitrogen lines show the Doppler effect, and since the 
magnitude of this varies from one line to another, it is inferred 
that there are two or more carriers. The magnitude of the Doppler 
effect increases at first with the discharge potential, but not, as 
might be expected, in the ratio of the square root of the potential 
difference, the effect attaining a maximum at an applied potential 
which varies with the nature of the gas. In the case of hydrogen, 
the canal rays carry a single unit of charge, but multiple charges 
are carried by the oxygen and nitrogen canal ray particles. 

The hydrogen canal rays are reflected to an appreciable extent 
at both glass and metal snrfaces, and the reflected rays are found 
to behave quite similarly to the normal rays. 

The carriers which give rise to the displaced lines in the canal- 
ray spectrum originate in the cathode region, where the rapid fall 
of potential occurs, and travel through the surrounding gas at 
practically constant speed. The luminous particles, to which the 
undisplaced lines are due, are accordingly unaffected by collision 
with the rapidly moving carriers in so far as the Doppler effect 
is concerned. 

The excitation of a gas by the canal ray particles of a second gas 
appears to be of a mutual character as a general rule. In the case 
of mercury, however, which is readily excited by the canal ray 
particles of other gases, this relationship does not exist, for the 
canal ray particles of mercury are apparently incapable of exciting 
the luminosity due to rapidly moving particles when they are allowed 
to pass through other gases. H. M. D. 

Comparison of the Spectra of Fluorescent Rontgen Radia- 
tions. J. Cbosby Chapman ( Proc . Roy. Soe., 1913, A, 88, 24—37. 
Compare A., 1912, ii, 316, 518). — Measurements have been made 
of the absorption in aluminium, copper, silver, and platinum of the 
characteristic radiations which are emitted by elements belonging 
to the K and T, groups. The results indicate that any radiation 
characteristic of an element of group K, and having a certain 
penetrating power in aluminium, is absorbed by any other element 
to just the same extent as the radiation from an element of group L 
which has the same penetrating power in aluminium. 

From experiments with bromine and bismuth which belong to 
the two different groups, it has been found that their radiations are 
equally transformed into corpuscular radiation, and that the 
corpuscles ejected by the radiations have the same ionising and 
penetrating power. Other observations show that the radiations of 
bromine and bismuth are identical in type in regard to their 
ionising power in different substances. 
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The fact that radiations from elements belonging to different 
groups are identical in nature shows that properties, which are 
dependent on electronic structure, are repeated in atoms of different 
elements containing different numbers of electrons. The observations 
may therefore be regarded as affording support for the theory that 
the corpuscles in the heavy atoms are arranged in bundles, the 
distribution of the corpuscles in each bundle being similar to the 
distribution in the atom of some lighter element. There is no 
relation between the elements of different atomic weight which emit, 
identical radiations and the grouping of the periodic system. 

H.M.D. 

Measurement of the Ionisation Potential in Different 
Gases. J. Franck and G. Hertz ( Ber . Dent, phytikal. Ges., 19)3 
15, 34 — 44). — The magnitude of the ionisation potential has been 
determined for a number of gases by a modification of Lenard’s 
method {Ann. Phy*'k, 1903, [iv], 8, 149), an electrically heated wire 
being employed as the source of the electrons. In all cases the vases 
were carefully purified, and the following values obtained : helium 
20-5; neon, 16; argon, 12; hydrogen, 11; oxygen, 9; and nitron' 
7'5 v^lts. 

The data are insufficient to decide the question as to the manner 
in which the energy required for ionisation depends on the 
dimensions of the gas molecules. H. M. D 

The Occlusion of the Products fof Disintegration] of Radium 
Giovanni CosTANZo(6'owpf. rend., 1913, 156, 126— 127).— A compari' 
son of the results of introducing disks of palladium, rubber, and 
brass of varying thickness into an atmosphere activated by barium 
chloride containing radium. The results show (1) that brass obeys 
Curie’s laws For the induced radioactivity of metals, (2) that pallad- 
ium occludes the products of disintegration of radium almost to tie 
same degree as rubber when in thin sheets, (3) that the thickness 
of the activated disks seems to have an influence on the occlusion. 
(4) that with disks under like conditions, the activity, immediately 
after withdrawal from the sphere of activation, is greater with 
palladium than with rubber. This radioactive occlusion could be 
used as a means of estimating radium in an activating atmosphere, 

W.G. 

The Valency of the Radio-elements. Georh von Hevest 
( Physical . Zeittch., 1913, 14, 49— 62*).— From the theory of the 
diffusion of a cation in presence of a great excess of its anion, and 
assuiniug for the mobility of the cation a mean value of 55 7, from 
which none of the known cations widely depart, it is deduced that 
the diffusion coefficient of the cation is expressed by 1'25/tt 
(cm. 2 ^ day -1 ), where n is the valency. A series of measurements of 
the diffusion coefficients, D, of several of the radioactive cations in 
If /100-hydrogen chloride has been carried out by the Graham- 
Stephan method, using the apparatus of Scheffer, and from these 
the valency of the ion is deduced. The results are expressed in , 
the following table: 

* and Phil. Slat;., 1913, [vij, 25, 390—414. 
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/I (cm c, day ') Val- 
Cation. t at 18°. eney. ■ 

Uranyl (WV) 0-516 II 

(in water) 

Pramum-X 0'400 IV 

Ionium 0-327 IV ; 

Radium 0-667 II 

Kadium-D 0'651 Ii 

Radium-^ 0-646 II 


D (cm. 2 , day- 1 ) Val- 
Catiou. at 18'. ency. 

Kadium-^’ 0-760 II 

Thorium 0-329 j V , 

Radio-thorium 0-33:1 IV 

Thorium-.V 0659 II 

Tliorium-7I (RaB.AcB) l -21 I 

Thorium-C (RaC, AcC) 0-6-25 II 

Actiliiuin-X 0 664 II 


For some of these the mobility (u in 10» cm., sec.- 1 ) has been 
directly determined. The value of u varies between the extremes 
of 54-0 for thoriurn-C and 68'8 for radium-F, and the more exact 
value of the valency, deduced by combining with u the value of D, 
confirm those given above. Thorium-B, which appears univalent’ 
has a value for u 55'4, which shows that it is not an alkali metal, 
hut is in the silver group, and is probably between mercury (uni- 
valent) and thallium in properties. 

The known rule that the expulsion of an u-particle lowers the 
valency by two units, is, as the result of these measurements, 
extended and supplemented by the further rule that the expulsion 
of a 3-particle acts in the opposite direction. After the emanation, 
or zero group, is reached, the opposite takes place, the change of 
valency with the expulsion of the positively charged a-particle 
always being in the direction of increasing the electro positive 
character, and of the ^ particle the electro-negative character. 
This is quite analogous to the reduction of a multivalent ion, such as 
the ferric or stannic ion, to the condition of lower valency, ferrous 
or stannous, by the loss of positive charges. The a- and 3-changes 
have polar consequences for the residual atom. F. S. 


The Diffusion of Uranium. Georo von Hevesy and L. von 
Putnoky ( Physikal . Zeitsch., 1913, 14, 63— 65*).— The diffusion of 
uranous and uranyl salts has been studied by chemical and radio- 
active methods, as if there were any difference in the rates of 
diffusion of uranium I and uranium TT, it should be made manifest 
by a difference in the two methods of measurement. In three ex- 
periments a one-fifth molar solution of uranyl nitrate in eight times 
molar nitric acid, the same in water, and a one-sixth molar uranous 
sulphate in water were diffused. The values of the diffusion 
coefficient D (cm. 2 , day -1 ) were respectively 0‘442, 0‘576, and 
0-480, and there was in no case any difference between the results 
by the chemical and radioactive methods. This proves that 
uranium I and II diffuse at exactly the same rate, and are extremely 
closely allied in chemical properties. To bring the uranium dis- 
integration scheme completely in accord with the rules as regards 
change of valency following a- and 3ray changes (preceding 
abstract), it is only necessary to assume that uranium- Y is the 
product of uranium I, and is intermediate between it and 
uranium II as shown: 

U r - 1 Ur-I-4 Ur-1 1 -4- it' -V Ra - 

(VI.) (IV.) (VI.) (IV.) (II.) 

F. S. 

* and Phil. Mag., 1913, [vi], 25, 415-418. 
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OaU inactivity of Solutions of Uranium Salts. I, 
The Raaioa y 432—4341. — The ionisation produced 

Michiels ( S ait 9 'of known concentration and density 

hLbeenXdied by means of an electroscope with amber insulation. 
These 6 solutions lend themselves readily to the production of a-ray 

standards of greater ^“^^^^afd'rea of solutio 

content" 1 If the density of a number of solutions of uranium „f 
different concentration is made the same by the addition of ferric 
i Wide the activity is proportional to the concentration. This 
aSows the contnt rff uranium in a solution to be. obtained by a 
radioactive method in the presence of other metals in the solution, 
provided that no other radioactive material is present. F. ? . 

Change in Activity of a Sample of Uranium Nitrate. SI. 
lS(AW Cm., 1913, [vi]. 5, i, 73 - 82 ). -A sample of this salt 
was found to undergo changes in radioactivity (which are described 
Tn detail) ™der the influence of proximity to an electric arc of 
Lht heating, or of variations in the humidity of the air - with which 
it was in contact. The changes observed are to be attributed to 
the hygroscopic nature of the substance, and to the solubility of the 
emanation which it produces in the absorbed water. R. \ . S. 

Rehaviour of Uranium- X with Regard to the Usual Methods 
of Electrochemical Separation. Paolo Rossi (Nuovo Urn., 1913 
5 i 5—141 —The electrochemical separation of uranium..! 
anJ uranium is more difficult than is the case with the radium 
sroup This would seem in agreement with Lucas s law, according 
to which the radioactive elements transform themselves into elec ro- 
chemically more noble elements, but in contradiction with this, 
uranium-X is not more easily separable than uramurm \\ lien 
uranium solutions are electrolysed with increasing E.M.F , no 
uranium-X separates at the cathode, but it may be possible to 
obtain 'deposits at the anode which contain uramum-X and very 
little uranium, if the solution contains traces of impurities, and the 
deposition is probably due to these or to deposits arising fro 
them by electrolysis. If substances are intentionally added to the 
solutions to produce anodic and cathodic deposits, the former 
contain only uranium-X, whilst the cathodic : deposits are inactive 
or contain both uranium and uranium-X. Th ® . P rese “ e ,, 
uranium-X in the anodic deposits cannot be explained by the 
phenomenon of cataphoresis. It is more probably an a ^[P , 
phenomenon, and this explanation is supported by the 
precipitates and colloidal metals acquire activity due to wanm 
when placed in contact with uranium solutions, and the auth J 
finds on calculating the relative amounts of uranium and uramu 
which should be adsorbed, that the activity of the uranium ^wouH 
be masked by the much greater activity due to the ur ^ 
present. 
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Synthetic Observations on the Activity of Rain Water. 
Jose Mcfioz del ’Castillo and Jose Barrio Fernandez (Aiud. Fis. 
Quint; 1913) ti) 39 91}.— * Various specimens of rain-water were 

shown to give in volts per litre-hour values ranging from -3*6 to 
175-0. G.D.L. 

The Atmospheric Electricity and Radioactivity of the 
Atlantic and Pacific Oceana. I. Determination of the 
Emanation Content of Ocean Water. J. Laud ( Fhijsikal . 
Ztilsck., 1913, 14, 81 83). A series of fifty measurements of the 

emanation content of the ocean water was undertaken on a voyage 
in the Atlantic Ocean from Montevideo through the Magellan 
Straits into the Pacific Ocean to Callao. The mean of all the results 
showed the content to be 0'1 Mache unit, the mean for the Atlantic 
being 014, for the Magellan Straits 0‘09, and for the Pacific, 0'08. 
No dependence of the value on the place, the neighbourhood of the 
coast, or the temperature of the water was observed. F. S. 

Electrical Excitation in the Spraying of Liquids (Ballo- 
electricity). II. Christian Christiansen (Ann. Phyaik, 1913, [iv], 
40, 233 — 248. Compare this vol., ii, 297). — In continuation of the 
experiments on the electrical excitation which accompanies the 
spraying of liquids, observations have been made on aqueous 
solutions of halogen substituted fatty acids, amines, amides, esters, f 
hydroxybenzenes, alkaloids, and certain other substances. 

From the data obtained with mixed aqueous solutions it is found 
that solutions of two different electrolytes, which change the ballo- 
electrical effect exhibited by a solution of a non-electrolyte to a 
given extent, are also equivalent in respect of other non-electrolytes. 
Ill a similar way, solutions of non-electrolytes which are equivalent 
in their action towards a particular electrolyte are also equivalent 
in respect of other electrolytes. 

The influence of the nature and the pressure of the surrounding 
gas on the electrical effect has also been examined. The effect 
increases in all cases with the pressure, and for carbon dioxide, air, 
coal-gas and hydrogen it increases as the density of the gas 
diminishes. H. M. D. 

Improved Apparatus for Measuring the Conductivity of 
Electrolytes. Edward W. Washburn and J. E. Bell (/. Amer. 
Chm. Soc., 1913, 35, 177— 184).— In order to obtain an accurate 
method for determining the conductivity of aqueous solutions of 
strong electrolytes between 0*001 N and 0*0000013 , a study has been 
made of the sources of error inherent in Kohlrausch s method when 
applied to such solutions. Apparatus has been devised by means 
of which great precision can be attained, not only in the measure- 
ment of very large resistances, but also of very small ones, and 
which possesses the advantages of greater rapidity and convenience 
of manipulation. The chief modifications introduced into the usual 
apparatus are the substitution of a high frequency generator for 
the induction coil as a source of current, and of special film 
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resistance units for the ordinary resistance box. These resistances 
are made by sealing platinum wires into the ends of a glass rod 
and connecting them by a film of platinum deposited on the glass. 
A tuned telephone is employed and an extended bridge wire, all 
measurements being made at the middle of the bridge. 

Experiments have been made with this apparatus which show 
that by its means the conductivity of any solution of an electrolyte 
from conductivity water itself up to a 6JV T -solution can be readily 
determined with a precision of 0*01%, and that with care the pre- 
cision can be increased to 0*001% in most cases. The method should 
prove of considerable value for the exact analytical control of pure 
solutions of electrolytes. E. G. 

The Molecular Conductivity and Viscosity in Mixtures of 
Methyl Alcohol or Acetone with Benzene and Nitrobenzene. 
J. Fiscbler ( Zeiisch MeJetrochem .» 1913, 19, 126 — 132). — 'The mole- 
cular conductivity and viscosity of solutions of potassium iodide and 
lithium bromide were measured in solutions of mixtures of methyl 
alcohol and benzene, methyl alcohol and nitrobenzene, acetone and 
benzene, and acetone and nitrobenzene. The conductivity at 
infinite dilution was calculated from the results by the Kohlrausch 
extrapolation formula, Aao—^i V^i -^2 in 

which and \ 2 are the molecular conductivities at dilutions and 
t? 2 . It is shown that with lithium bromide the value is greater 
the larger the values of v l and v 2 ; the same is observed for potassium 
iodide, but not to so marked an extent. This irregularity is 
explained by the existence of complexes in the concentrated solutions 
which dissociate in the more dilute solutions. Walden (A., 1912, 
ii, 23) showed that the product A* y, where tj is the viscosity, is a 
constant, and equal about 0700. For solutions of potassium iodide 
in mixtures methyl alcohol-nitrobenzene, acetone-nitrobenzene, the 
value 0*650 is obtained, whilst the benzene mixtures give much lower 
values. With lithium bromide in methyl alcohol-nitrobenzene the 
value is low, but in the 50% acetone-50% benzene mixture it falls 
to 0*0487. This is no doubt due to the complexity of lithium 
bromide in the solution (see Serkov, A., 1909, ii, 372; 1910, ii, 177). 
The complexity of lithium bromide in the methyl alcohol and 
nitrobenzene mixtures is calculated by the Serkov formula, and it 
is seen to be strongly complex. J- F. S. 

Aqueous Solutions of Ammonia Soaps. I. Franz Gold- 
schmidt and Ljson Weissmann (Ztitseh. Chain. Ind. Kolloide, 1913. 12, 
18 — 31. Compare A., 1912, ii, 728).— The electrical conductivity 
and viscosity of solutions of an ammonia soap, prepared from the 
fatty acids of palm oil, has been examined in regard to the influence 
of concentration, temperature, and of the addition of ammonia and 
ammonium salts. The results are compared with those obtained in 
a previous investigation (loc. cit.) of the properties of solutions 0 
a similarly prepared potassium soap. 

The relationship between the conductivity and concentration is 
represented by a straight line which cuts the concentration azw 
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at a- on the positive side of the origin. The molecular con- 
ductivity, which lionly about half as large as that of the potassium 
soap, increases with the concentration, and appears to approach 
asymptotically to a limiting constant value. The viscosity increases 
with the concentration at a gradually increasing rate, and the con- 
centrated solutions are characterised by viscosity values which are 
extremely sensitive to changes of temperature. 

The addition of ammonium chloride in small quantities increases 
the viscosity considerably, and causes a diminution in the con- 
ductivity. Larger quantities give rise to the precipitation of acid 
soaps. On addition of successive quantities of ammonia, the viscosity 
rises slightly at first, then falls, and finally increases until the 
viscosity becomes much greater than that of the pure soap solution. 
The effect of an addition of ammonia on the conductivity is to 
increase it at first, but a maximum value is soon reached, and 
further quantities result in a continuous fall in the conductivity. 

From observations made with solutions to which both ammonium 
chloride and ammonia were added, it has been found that the 
increase in the viscosity produced by the addition of a given 
quantity of ammonium chloride is enormously magnified when 
ammonia is also present in the solution. For eacli concentration of 
ammonium chloride there is a particular ammonia concentration for 
which this effect has a maximum value. If this quantity of 
ammonia is exceeded, the viscosity falls very rapidly. H. M.*D. 

Electrochemistry of Non-aqueous Solutions. X. Schiitzen- 
berger’s Etherobromide. Yladjmir A. Plotnikov {J. Russ. Phy*. 
Chew,- Soc 1912, 44, 1919 — -1929). — The author challenges McIntosh's 
statements (T., 1905, 87, 784 ; A., 1911, i, 256) that the electrical con- 
ductivity^ Schiitaenberger's etherobromide (ether tri bromide) 

1873, 167 , 86) is due to the presence of hydrogen bromide developed 
in consequence of the gradual bromination of the ether, and that,- 
in addition to the tribromide, a dibromide also exists. 

As regards the first point, seven separate series of observations 
of the conductivity give concordant results (A., 1907, ii, 152), and 
the magnitude of the conductivity diminishes with lapse of time. 
Secondly, measurements of the viscosity of the system ether-bromine 
give uo indication of the existence of a dibromide of the empirical 
formula Eh>OBr 2 (compare Kurnakov and Anisimov, J. Russ. Phys. 
C'hem. Soc 1912, 44, 1005). 

Solutions of ether dibromide in chloroform and ethyl bromide 
exhibit conductivities of the same order of magnitude as those of 
■qiieous salt solutions, the specific conductivity increasing approxi- 
nately in proportion to the concentration. On electrolysis, ether 
s liberated at the cathode, and bromine, in amount corresponding 
nth the formation of the ion BP, at the anode. These results are 
n agreement with the hypothesis that the electrolytic conductivity 
>f a solution is conditioned by the electrochemical relations of the 
■olnte with the solvent, and not by any special property, such as 
he dielectric constant, of the solvent. 

Assuming the double formula for ether dibromide, a represen- 
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tation of its structure according to the co-ordination thgry . 
sug 


Tt. ipp.™* 1 »? .“is 

22° LIL)> , d 80 i ut ions of metallic chlorides with 

between a gilded e of mercury co ated with calomel, and 

an unpolarisahle ■> silver electrode. From his 

secondly, solutions d There exists the same 
results he deduces between gold and equimolecular solu- 

h tv a 

electrode corresponding with this ion. 

Theory of the Skinner-Case Electrolytic Thermo-element, 

SnS!Kand on Other Elements of Analogous^Type. ta* 

Kbf-mann and Felix rXVtitTamalgam and platinum or carbon in a 
of a C6U ° h 6m[c c hloride°i ncr e ases with the temperature, 

dilute solution of Q , . /a ^§9^ [{ 3) did not agree with 
but the observations Qn the % eaction 

those of Case. Sinjje ~ pi ^ ■ equilibrium has been studied at 
62 ° to 80 °. ^ — 

.1 • „ jji'iiinn which is explained by assumin? 

increases with ^reasi i g ’ flf chrom i c chloride which takes 

that it is only the S 01 ( e - s gtud o{ the equilibrium, violet 

part in the reaction ( 1 .. 7 ^ the purpose of the 

CrCl 3= r green CrC », •> D ’ ece ssary to know the dependence M 

further investigations original concentration of the 

the amount o tin u. and therefore the 

chromium chloride and^ « een , P t ted against chromic chloride 
factor SnCl 2 /CrCl 2 + C s P t (constant initial concern 

SS ffisS st&szL ,L, a... «. «.«. ~ 

"srsr.. ***»*- 

the E.M.F. of the system P^Xomic chbride (5 mols. per Wl 
tin amalgam as -pole, in pure vo i t hut when the 

is independent of temperatnre and is about 1^ ^ 

solution is saturated mth tm the b c hangJ in the 

potential drop Ft CrU 3 is also snoug j .v U tbe terrain! 

solution, from which the conclusion ™ lie a cl ilnge which is very 
chromium ions are reduced at the ano , c exhausted cell, that 
dependent on temperalure. Hencewhen^^^Xdl is raised 
is, one which is saturated with tm and ,f' 1 the reduction ot 

to a higher temperature, “X^fartheTand a further current 
Cr""-ions to Cr -ions can proceed farther, an 
is obtained. When the element has been exhausted at h. b 
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pefatufe (93°), no further current is develoned mi- 
series of saturations is passed through, but when T S t 
the current is renewed. The quantity of « * ** *«* 
copper voltameter is, however, small/but it is about P “ 
as much at 96° as at 18°, It remains constant l ‘ ‘ ‘T* 

falls, and later on rises again, this change being a ™? I k" 

the precipitation of insoluble chromium Lsquioxide by 

Other equilibria have been studied and th* o \ 
chromic chloride-carbon, tin-vanadie chloride-carbon,* TiVsfw" 
chromic nitrate-carbon, were found to show sinnlU l * • T 
ell'ects, although in the latter case the instability of chron.ous nhratc 
,oou renders the silver passive, and consequently tli nSi 
difference between the electrodes smaller. ^ y J^W 


The Influence of High Pressures on Faradav’s nw r „ 
Ebsst Cohen (Ztilsch. Blektrockem. , 1913 19 13o_m\ Fm' W ' 

amount of silver deposited in two coulombmeters, 'one a"t atmospheric 
pressure, and the other at pressures of 500, 1000 and HD 0 
atmospheres, was compared. In most cases the weights’ are found 
to be identical; m one case there is a difference of 1 in IS sno 
From the resu ts the author draws the conclusion that the ionic 

Siisrss'i" s." **• <■'— * 

Anodic Oxidation of Ammonia in an Acid Liquid in the 
Presence of Silver Salts. Lino Scaguakini and A Casali lAtn 

1,U -A V ) 2 J> "• ltl3, ( 43l 

1 , 30— 36).-— When a solution of ammonium sulphate saturated with 
silver sulphate and contained in a porous pot is used as anodic 
fluid, and a solution of sulphuric acid (10%) is taken as cathodic 
liquid, on electrolysis some nitric acid is formed round the anode 
From the authors' experiments the production of the acid appears 
to be favoured by rise of temperature (about 3’5 grams of nitric 
acid per 100 grams ammonium sulphate at 90°, as compared with 
0’13 grams at 0°), but the amount of nitric acid formed is inversely 
proportional to the concentration of the ammonium sulphate. The 
production of nitric acid falls off as the experiment is continued 
probably owing to migration of the catalyst from the anodic com- 
partment. B V S 


The Mechanism of the Chlorination of Benzene in the 
electrolytic Cell. Balph G. Yan Name and Carlton H. Mahyott 
rUer. J. Sci, 1913, [iv], 35, 153-170. Compare Cohen, Dawson, 
nd Crossland, T., 1905, 87 , 1034). — The electrolysis of benzene in 
solution of lithium chloride in glacial acetic acid' gives chlorinated 
lenzenes, under favourable conditions, to the extent of 50—70% 
ie ds. Both addition and substitution products are formed, the 
1 ter predominating, but there is nothing to show that the effects 
re not due to the secondary action of chlorine previously set free 
T the current and dissolved in the electrolyte. Benzene dissolved 
i he same solution is readily chlorinated by direct treatment 
! v OL. civ. ii. ' 10 



ii. 182 


ABSTRACTS OF CHEMICAL PAPERS, 


with chlorine gaa in the dark, yielding additive and substitution 
compounds in proportions which vary with the Conditions. 

The addition of benzene to the acetic acid-lithium chloride 
solution during electrolysis raises the anode potential by an amount 
equal to or greater than that produced by a similar amount of 
carbon tetrachloride. This indicates that benzene has little or n 0 
depolarising action towards chlorine, at least in this case, and 
therefore that the chlorination of the benzene is not electrolytic 
in character. Phenol, added under similar conditions, produces a 
decided lowering of the anode potential, substitution products beiin» 
formed. 3 

The rate of chlorination of benzene, when dissolved in the same 
medium saturated with chlorine, was measured at 10 ‘ 2 °, and then 
the rate under simultaneous electrolysis. In the latter case there 
was no perceptible acceleration of the rate of chlorination under 
conditions where a 10 % current yield should have been evident 
Both additive and substitution products, in the ratio of about 2 3 
were formed, this ratio increasing with the progress of the reaction' 
The reaction velocity calculated on the assumption that tnonochloro' 
benzene and benzene hexachloride were the sole products, showed 
a steady rise, but the rate of chlorination of monochlorobenzene 
as determined separately, appeared to be sufficient to account for 
this effect. 

From the above results it follows that there is no positive evidence 
of strictly electrolytic, that is, anodic, chlorination of benzene. 

T.S.P, 

Measurement of the Energy of the Ultra-violet Radiation 
Emitted by an Arc in Mercury Vapour under Different 

Conditions. Mabcel Boll ( Compt . rend., 1913, 156, 313 315)— 

A study of the energy emitted by a mercury-vapour lamp under 
varying conditions of voltage and current strength. The results 
show that the energy for A -2536 emitted by the arc in mercury 
vapour is a parabolic function of the electrical power expended. 

A formula is given by means of which an approximate calculation 
can be made for the radiation from such a lamp under any con- 
ditions. W.G. 

Selective Absorption of Electromagnetic Waves, W, 
Romanov (Am. Phyrik, 1913, [iv], 40, 281 — 296). — The author te 
investigated the absorption of electromagnetic waves of wave-length 
ranging from about 40 to about 100 cm. in methyl, ethyl, i? 
butyl, and amyl alcohols. The curves which are obtained t 
plotting the absorption coefficient as a function of the wav 
length exhibit distinct maxima and minima, indicating that tt 
absorption spectrum for long-waved electromagnetic waves is quit 
similar to the spectrum obtained in the case of heat rays. H.M-h 

The Additivity of Diamagnetism in Compounds, Pact 
Pascal (Compt. mid., 1913, 156, 323—325. Compare A., 1910,* 
100, 179). — The absolute values of the atomic coefficients of w? 
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netisation of a number of nou-metallic elements as calculated 
difference from the coefficients of simple organic compounds con 
taming them, the coefficient for water being taken as -7"> v in-? 
show a very close accord with the values obtained directly on the 
elements. In the case of a diamagnetic metal, the coefficient 
similarly calculated by difference, is not a constant value but 
diminishes with increase in molecular weight of the organo-metallic 
compound, the values for a homologous series tending towards a 
limit figure, which, for the metals studied (tin and mercury) show 
a striking agreement with the values obtained by direct deter, 
ruination. This method of difference thus affords means of deter- 
ininingthe coefficient of magnetisation of diamagnetic elements, 
which it is_ difficult to prepare m the pure state, but of which pure 
organo-denvatives can be prepared. ^y q 


Relative Scale of Temperature for Solid Substances Hass 
Alterthum (Bar. Dent, physikal. Ges., 1913. 15, 25— 33) —A 
theoretical paper in which, in reference to the p'lanck-Einstein 
formula for the energy content of a solid substance, it is suggested 
that the temperature of a solid should be expressed on a scale 
determined by the condition that the energy, content is directly 
proportional to the temperature. This scale will vary from one 
substance to another, and even in the case of substances of high 
melting point, the melting points on the relative scale will differ 
materially from those on the absolute scale. The author considers 
that Lindemann’s formula (Phytikul. Ztitseh., 1910, 11, 609) for 
the connexion between the melting point and the vibration fre- 
quency should be modified in such a way that the melting tem- 
peratures are expressed on the relative scale. The modified formula, 
is applied to the data for silver, aluminium,- copper, lead, platinum, 
and zinc. H. M. D. 


Specific Heat of Helium and Certain Diatomic Gases 
between 20° and - 180°. Karl Schekl and Wilhelm Hbuse 
(Siizmgsbar. K.AIcad. Wise. Berlin, 1913, 44— 48). — 1 The measurements 
were made by the method of continuous flow with the apparatus 
described in a previous paper (A., 1912, ii, 19). From the molecular 
heat at constant pressure (C„), that at constant volume ( C , ) has 
beeu calculated. The following pairs of numbers represent respec- 
tively the values of C v and k—C p /G v : helium, 18° (4 993, 1'660), 
-180° (4934, 1-673); hydrogen, 16° (6-860, 1-407), -76° (6 365, 
1 453), -181° (5-330, 1-597); nitrogen, 20° (6-983, 1400), -181° 
(7-162, 1-468); oxygen, 20° (6'98, 1-399), -76° (6‘86, 1416), 
-181° (7-30, 1-447); air, 20° (6-965, 1401), -76° (7-04, 1401), 
-181° (7-23, 1-450); carbon monoxide, 18° (7-006, 1-398), -180°, 
(7*244, i'472). The above data are compared with the results of 
other observers, and evidence adduced which indicates that the 
probable error attaching to Regnault’s numbers is not less than 
about 1%. In the case of all the diatomic gases examined, it is 
found that the specific heat ratio increases very considerably when 
the temperature is lowered from 20° to — 180°. 


13 — 2 
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Molecular heat values have also been calculated for the various 
gases on the assumption that they obey the simple gas laws 

H.M.D. 

Influence of the Free Electrons on the Specific Heat of 
Metals and Alloys. Oskar Richter (Ann. I'hysik, 15*12, [ivl, 39 
1590 — 1608). — The specific heats of complete series of bismuth_thi 
aud bismuth-lead alloys have been determined, with the object of 
ascertaining whether free electrons contribute in measurable 
amount to the heat capacity of metals. For both series of alloys 
the electric and thermal conductivities are much smaller than would 
be expected according to the mixture rule, and in both series it 
lias been found that the deviations from the straight line relation- 
ship are such that the ratio of thermal to electric conductivity 
remains constant. According to Drude’s theory, the diminution 
in the electric and thermal conductivity observed in a binary alloy 
of this type is due to a decrease in the number of free electrons 
and if these electrons are of any appreciable importance in con- 
nexion with the heat capacity of the alloys, it should be possible to 
detect corresponding deviations from the mixture law in the specific 
heat values. 

The measurements were made in a Bunsen ice calorimeter, and 
control experiments indicate that the accuracy attained in the 
specific heats amounts to 0'01 to 0'02%. In the case of the 
bismuth-tin alloys the observed specific heats are slightly greater 
than the calculated values if the mixtures close to the tin end of 
the series are excepted. For the bismuth-lead series the differences 
between observed and calculated values are in the same direction 
but of much greater magnitude, a maximum difference being 
exhibited by the alloy containing equal weights of the two metals. 

These experimental measurements afford therefore no evidence i;< 
support of the view that the free electrons are responsible for i 
measurable fraction of the total heat capacity of the metallic alloys 
This result is quite consistent with the theory of specific heat, pul 
forward by Richarz. H. M. D. 

[Law of Dulong and Petit.] Franz Kicharz (Ann. Hysik, 
1912, [ivl, 39, 1617 — 1624). — The author discusses the relation 
between Einstein's theory and the views which he has put forward 
in reference to the law of Dulocg and Petit. It is claimed that the 
essential difference is to be found in the special assumptions made 
by Einstein as to the mechanism by which energy transfer takes 
place between the atoms. These assumptions lead to the conclusion 
that the atomic heat cannot be greater than the normal value. 
Since this is not in agreement with experiment, it would appear 
that these assumptions must be modified, and it is suggested that 
the electrons responsible for the conductivity are also involved in 
the process of energy transfer. In addition to this, it would appear 
to be necessary, in those cases where the normal value of the atonic 
heat is exceeded, to assume that these electrons are responsible 
for a portion of the absorbed heat energy. The fact that the 
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strongly electro-positive alkali metals have abnormally high specific 
heats at moderate temperatures is regarded as distinctly favourable 
to this view. 

A further factor which may influence the atomic heat is the 
formation of atomic complexes. This will reduce the degree of 
freedom of the vibrating atoms, and lead to a diminution in 'the 
heat capacity. This may give rise to a variation of the specific 
heat with the temperature, which is quite independent of that 
indicated by . Einstein’s theory. H. M. D. 

Internal Pressure in Fluids. IEmile H. Amagat (Ann. Chim. 
I'hi/'S., 1913, [viii], 28, 5 — 48). — A resume of work already published 
in A., 1909, ii, 549; 1911, ii, 10G1, and 1912, ii, 428. T. A.H. 

Melting Curves of Stable and Metaatable Crystalline Sub- 
stances. Friedrich Korber (Zeilsoh. physikal. Chsm., 1913, 82, 
45 — 55).— From considerations of the Z-function of the thermo- 
dynamic potential, it was shown by Tammavm (G'Mlmgtr Xtu/ir. 
niath.-ph/s. Kl., 1911, 353) that the melting curves of the stable 
and metastable forms of a substance would probably not cut one 
another. The present paper gives an account of the determination 
of the melting curves of the two forms of acetamide, phthatide, 
ethyl aminocrotonate, cldoroacetic acid, and sodium thiosulphate. 
These were determined at pressures from 1 to 2875 atmospheres, 
and although it is the opinion of the author that the pressure 
applied was not high enough to finally settle the question, yet the 
results point to the conclusion that the two curves do not cut one 
another. J. F. S. 

Latent Heats of Vaporisation and Maximum Pressures. 

Anatolf. Lf.tiuo { Com.pt . rmA.. 1913, 156, 225—227). — Combining 
Clapeyron’s formula for the latent heat of vaporisation with his 
own formula for the specific volume of the saturated vapour 
(compare A., 1912, ii, 831), aud taking previously recorded values 
for the maximum pressures and specific heats of water, ether, and 
benzene, the author has calculated the latent heat of vaporisation 
of these substances at temperatures above their boiling points. His 
calculated results being at variance, particularly in the case of 
ether and benzene, witli the experimental values recorded by other 
workers, the author suggests the advisability of redetermining the 
values of the maximum pressures on the pure substances, the tem- 
peratures being converted to the thermodynamic scale. W. (4. 

Constancy of the Boiling Point of Sulphur. Walthkr 
Meissner (Ann. PhysiTc, 1912, [iv], 39, 1230— 1242).— In utilising 
the boiling point of sulphur as a thermometric fixed point, the 
mercury or resistance thermometer is usually surrounded by a 
protecting cylindrical or conical sheath of some material, such as 
glass, asbestos, iron, or aluminium. With the object of determining 
the influence, if any, of the nature of the protecting sheath, com- 
parative measurements have been made with sheaths of different 
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materials. These indicate that aluminium or other good reflectors 
cannot be satisfactorily employed in the standardisation of 
thermometers by means of the boiling point of sulphur, for the 
temperatures indicated are appreciably too low, the difference 
amounting to as much as 0’2°. If the aluminium sheath i s 
blackened or lined on the inside with asbestos paper, the depression 
caused by the reflection from the metal surface, disappears, and the 
normal boiling point is recorded. H. M. D. 

The Vapour-pressure Curve of Nitrogen Tetroxide. Fr AN 2 
Russ [with Ernst Eberwein] {Zeitsch. physical. Chem., 1913, 82 
217 — 223). — The present paper is an account of experiments of the 
same nature as those of Scheffer and Treub (A., 1912, ii, 132). The 
experimental pressures were obtained by use of a mercury mano- 
meter, and despite what is said by Scheffer and Treub against the 
use of mercury for pressure determinations of this type, they agree 
very well with those obtained by means of a glass manometer. The 
vapour pressures were determined from —80° to —15°, and are 
compared with values of Guye and Drouginine (A., 1910, ii, 1056), 
and found to differ more and more from these values as the tem- 
perature is reduced. The vapour pressure is controlled by a 
calculation of the heat of sublimation of nitrogen tetroxide by the 
Clausius formula, the value 10,850 cal. being obtained. This agrees 
well with value of Berthelot and Ogier {Land oh Bdrnstein “ TobeKen") 
and Ramsay (T., 1890, 57 , 590). The pressure values are also 
calculated from the Nernst equation, making use of the critical 
pressure 100 atmospheres as deduced by Scheffer and Treub {too. tit.). 
The calculated and experimental values agree fairly well. ,T. F. 8. 

Simple Demonstration of the Lowering of Vapour Pressure. 
Walter W. Reed (Ckem. News, 1913, 107 , 64).— The lowering of the 
vapour pressure of a solvent by a solute at ordinary temperature 
is readily demonstrated by using three similar thermometers, two 
of which are treated as “ wet bulbs ” in liygrometry, the wick in on? 
case dipping into the pure solvent, in the other case into the 
solution. It is found that the thermometer with the wick dipping 
into the solvent has a lower reading than that with the wick 
dipping into the solution, and that both readings are lower than 
that indicated by the dry-bulb thermometer. The apparatus is 
available for organic solvents as well as for water. H. W. 

Variation of the Vapour Pressure of Aqueous Sulphuric 
Acid Solutions with the Temperature. Carl Hacker 
Physik, 1912, [iv], 39 , 1338 — 1349). — According to the relationship 
known as von Babo's Law, the ratio between the vapour pressure 
of an aqueous solution (p,) and that of pure water (p w ) is inde- 
pendent of the temperature. This empirical result is, however, 
inconsistent with the requirements of thermodynamics, which leads 
to the relation d^ogptfp^ldT—BjRT 2 , where A represents the 
heat of dilution of the solution. In view of this discrepancy, t!> e 

lL made measurements of the difference between the vapour 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 187 


pressure of water and a number of aqueous sulphuric acid solutions 
at temperatures between 30° and 80°. The data show that the ratio 
* 8 ky no means constant, but diminishes as the tern- 
perature rises. In the case of a solution containing 32 '59% of 
sulphuric acid, the value of this ratio was found to fall from 0'277 
at 31 ’3° to 0 252 at 80 3°; for a solution containing 41 ‘54% of 
acid, the ratio fell from 0-460 at 32'6° to O’430 at 60'8°. 

By reference to Thomsen’s data for the heat of dilution of 
sulphuric acid solutions, it is shown that the observed variation of 
(ja w - Vi) I pin ^h th 0 temperature is in fairly good agreement with 
that calculated from the above thermodynamic relatiou. In making 
this comparison, it has been assumed that the heat of dilution of 
sulphuric acid solutions may be regarded as independent of the 
temperature. H. M. D. 

Thermochemical Investigations in the Alicyclic Series. 

Walter A. Roth and Gustaf Jim Ostlino (Be r., 1913, 46 , 309 327. 

Compare T., 1912, 101 , 457 ; A., 1910, ii, 586; 1911, ii, 1065, etc.). 
—The following molecular heats of combustion at constant pressure 
have been determined : Methyl cyrfopropane-l : 1-dicarboxylate, 
827-7 Cal.; cycfopropanecarboxylic acid, 479 " Cal.; ethyl cyclo 
butanecarboxylate, 966'0 Cal.; cycfobntanecarboxylic acid, 641-6 
Cal.; dimethylcycfohutane-1 : 2-dicarboxylate, 984 5 Cal.; methyl 
cycfopentane-1 : 2-dicarboxylate, 1117'7 Cal.; methyl o-tanacetone- 
dicarboxylate, 1452'9 Cal.; keto-a-tanacetonecarboxylic acid, 1328'7 
Cal; cis-methyl norpinate, 1288'8 Cal; methyl pinate, 14416 Cal; 
methyl pinonate, 1478-8 Cal; methyl spiroheptanedicarboxylate, 
1409-1 Cal, B-pinolene or rycfofenchene, 1471-1 Cal; cyclene, 
1469'1 Cal; thujane, 1508 6 Cal; thujyl alcohol, 1479-4 Cal; 
thujone, 143T9 Cal.; camphor, 14127 Cal The following dis 
sociation constants in aqueous solution at 25° were also determined : 
cyrfopropanecarboxylic acid, 0'0000136 ; keton-tanacetonecarboxylic 
acid, 0'0000115; cycfobutauecarboxylic acid, 0-0000173 ; pinonk- 
acid, 0-0000215. 

From a consideration of the above and other data, the authors 
come to the conclusion that Stohmann’s rule, according to which 
the molecular heats of combustion and dissociation constants run 
parallel, holds very well for the simple polymethylene adds, but 
not for the two keto-acids, keto-u-tanacetonecarboxylic acid and 
pinonic acid. 

The relation between ring-form and energy-content, as put 
forward by Stohmann-Kleber and Berthelot, is verified for the 
simpler compounds. The order of the energy-content is : five-ring, 
six-ring, double Unking, three-ring, four-ring. A seven-ring appears 
to have a somewhat greater energy-content than a six-ring. 

The influence of conjugation or non-conjugation, semi-cyclic or 
endo-cyclic position, of the double Unking is discussed, since these 
secondary influences make comparison very difficult. A marked 
non-symmetrical structure appears to increase the energy-content. 

The results obtained with the one compound so far investigated 
appear to show that the spiVo-cyclic arrangement of the carbon 
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atoms is relatively stable. A <li- and tri-cyclic arrangement appears 
to increase the energy content. For three- and -four-rings, which 
are attached either to or in a six-ring, the energy-content is 
apparently the same as for the isolated rings. T. 8. P. 

The Laws of Corresponding States, £mile H. Amagat 
( Cornpt . rend., 1913. 156, 271— 277).— A theoretical discussion nf tv 
above law, which the author considers may hold good for normal 
substances, deviations from the law being the result of secondary 
phenomena, particularly those of polymerisation. This is borne 
out by the fact that, of the organic compounds considered, the 
alcohols, which exhibit a tendency to polymerise, show the widest 
deviation from the law, He further replies to some criticisms of 
Mathias (Cong res du froid, 1912). W. G. 

The Elements of Energy. Jacques Puclaux (Cornpt. r end 
1913, 156, 142 — 144). — A theoretical discussion of the relationship 
between the element of energy, as defined by Planck, being the 
smallest amount of energy which can intervene in a radiation of 
wave-length A, expressed by e=19'6 x 10~ n /A, and the element of 
energy from the Pictet-Trouton law, the smallest amount of energy 
which can intervene in a chemical transformation or in a change 
of state at a temperature T , e,=9Ti x lO' 16 ? 1 . Taking the case of 
a dark body emitting rays entirely of wave length A 0 at a tem- 
perature T 0 , the author finds the ratio e/e, is very close to unity 

W, 0. 


The Molecular Association of Liquids. I. Alexius J.Batsciiisski 
(Zeitech. physikal,. Chem., 1913, 82 , 86 — 89). — Polemical. An answer 
to the criticism of Tyrer (A., 1912, ii, 739) on the author's calcu- 
lations of critical temperature (A,, 1911, ii, 189). J.P.S. 

The Molecular Association of Liquids. II. Alexius J. Bat- 
schinski (Zeitsch. physikal. C/tem ,, 1913, 82 , 90 — 92). — The author hes 
calculated the metacritical temperature and association factor by 
means of the formula deduced by him (A., 1902, ii, 444) for 
propyl, isopropyl, butyl, isobutyl, amyl and allyl alcohols, and 
for formic, propionic, butyric, and isobutyric acids at a series of 
temperatures. 

He also calculates the metacritical density of water from the 
atomic critical volumes of hydrogen and oxygen, and thus is able to 
arrive at the metacritical temperature for water. The result is 
the same as that previously obtained by him by the method quoted 
above. J.F.S. 

A Method for the Determination of the Density of Solid 
Substances. J. 1,. (Andrea? (Zeitsch. physical. Chem., 1913, 82, 
109 — 114. See also A., 1911, ii, 469).— A method is given lor the 
determination of the density of solid substances which are either 
very soluble nr lose water of crystallisation very easily. The deter 
imitations are effected in a dilatometer, which consists of a bulb a 
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of about 10 c.c. capacity, which is connected by means of a narrow 
tube b with a wi/ier tube d. Tiie volume of the bulb is known as 
well as that of the tube b, which is also graduated. The method 
consists in placing about 20 grains of the carefully dried crystals 
into d \ should these contain water of crystallisation, the water 
content is first of all accurately determined. Then the whole is 
weighed, the salt is then washed down into the bulb a, and sufficient 
water is added to completely dissolve all the solid. The tube is 
then placed in an inclined position and beated until the liquid 
stands in the narrow tube. Then the whole is weighed again ; thus 
the weights of crystals and water are known as well as the sum 
of the volumes at a given temperature. If then the solubility of 
the substance at that temperature and the density of the mother 
liquor is known, it is obvious that the volume of the mother liquor 
and consequently the volume of the crystals must be known. 
Hence the density, unaffected by efflorescence or absorbed air, is 
known. The author has compared the values obtained hv this 
method with the values obtained by other methods for substances 
which are not easily changed, and comes to the conclusion that by 
this method the density of a solid can be obtained with the same 
degree of accuracy as obtains in the case of gases. J. F. S, 

Normal and Abnormal Cases of Specific Volume of Binary 
Liquid Mixtures. H. S. Van Klooster (J. Amtr. Chfm. Noe., 1913, 
36, 145 — 150). — It has been shown by Hyde (A., 1912, ii, 1138) 
that when p-nitrotoluene is dissolved in carbon disulphide, the 
specific gravity of the solution is less than that of carbon disulphide 
itself, although p-nitrotoluene has a higher specific gravity than 
carbon disulphide. Considerations, based chiefly on Hubbard’s 
work (A., 1910, ii, 809), are now advanced which indicate that this 
phenomenon cannot be regarded as abnormal, and reference is made 
to a really abnormal case, that of chloroform and ether, which was 
recorded by Guthrie (A., 1885, 339). E.G. 

A Relation between the Atomic Volumes of the Elements 
and their Power of Forming Complex Compounds. G. Hinscn- 
feldt Hansen (Zuitsch. anorg. Chum., 1913. 79, 322 — 326).— Elements 
of small atomic volume have the greatest tendency to form stable 
complex groups. This principle is illustrated by an arrangement 
of the elements according to atomic volume. C. H. D. 

Viscosity and its Significance for the Chemistry of Celluloid 
in Theory and Practice. II. Schwarz iZeitsch. Chum. Ind I. Kolloide, 
1913, 12, 32 — 42). — An account is given of the application of 
viscometric methods in the investigation of nitrocellulose, and the 
changes which it undergoes in solution. From measurements of the 
viscosity of solutions of nitrocellulose in camphor-alcohol, ether- 
alcohol, and in acetone, it is found that the viscosity increases very 
rapidly with increase in concentration, and that the solutions} 
exhibit the phenomena of ageing. The ageing is accompanied by 
a very considerable increase in the viscosity, which is more pro- 
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nounced in the case of the more concentrated solutions. The 
influence of the nitration process, including t)|e washing and 
bleaching processes, on the viscosity of nitrocellulose solutions is 
also examined, and the question of (he molecular weight of cellulose 
is discussed in reference to the viscosity data. H. M. D. 

Change of the Surface Tension of Mercury on the Addition 
of Metals. Friedrich Schmidt (Ann. Physik, 1912, [ivj, 3g 
1108 — 1132). — The influence of small quantities of various metal? 
on the surface tension of mercury has been examined. The surface 
tension data were obtained by a method involving the measurement 
of the dimensions of the wave forms which are set up in the jet 
of liquid which issues from a tube provided with an ellipticallv 
shaped aperture. For this purpose the mercury or amalgam jet 
was photographed, and the required dimensions obtained by 
measurement of the negatives by means of a micrometer microscope 
In addition, the times required for the outflow of equal volumes of 
mercury and the amalgams were determined, and from these data 
t.he ratio of the surface tensions can be calculated. 

The observations show that the metals examined can be divided 
into three groups. Even at the highest concentrations investigated 
(about 2%), zinc, cadmium, thallium, gold, tin, and lead produce 
very little change in the surface tension of the mercury, The 
alkaline earth metals and lithium increase the surface tension to a 
very considerable extent. Traces are sufficient to produce an 
appreciable increase, and when the concentration of the added 
metal amounts to 0'003 to 0 006%, the influence of the addition of 
a further quantity is relatively small. Sodium, potassium, 
rubidium, and caesium reduce the surface tension very markedly, 
In the case of the first three alkali metals the influence is verv 
small at the lowest concentrations ; larger quantities have a rela- 
tively very much greater effect, but if the concentration of the 
alkali metal is still further increased the diminution of the surface 
tension becomes much less pronounced. The interval of concen- 
tration for which the influence of the alkali metal is greatest, varies 
considerably from one member of the group to another. In the 
case of caesium, the initial stage appears to be absent, the smallest 
traces producing a lowering of the surface tension. 

From the observations it is evident that, in general, metal? 
belonging to the same periodic group have a similar action on the 
surface tension of mercury. When the change in the surface 
tension is plotted as a function of the atomic weight of the added 
metal, a periodic curve is obtained. 

In the gTOup containing the alkali metals and gold, and in that 
which contains the alkaline earth metals, lithium and thallium, the 
surface tension of the amalgam is found to increase with the melting 
point of the dissolved metal. H. M.D. 

Internal Friction of Binary Systems. Characteristics of 
Definite Compounds. Nikolai S. Kurnakov and S. F. Shirt 
SCRDshhi (/. Riue. Phys, Chm. Son., 1912, 44, 196 4 — 1991 ). — The 
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authors have investigated, at various temperatures, the viscosities 
0 f the following *binary systems, which form definite compounds 
/ thiocarbamides ) and at the same time remain liquid and homo- 
geneous ‘ allylthiocarbimide and piperidine ; phenylthiocarbimide 
an d diethylamine ; [with V. Zejligf.r] allylthiocarbimide and 
rnethylaniline ; [with A. Arsenev] ethylthiocarbimide and piperi- 
dine. 

The viscosity isotherms if these systems consist, of two separate 
branches, which are convex to the composition axis, and intersect at 
an angle (increasing in acuteness as' the temperature is lowered) 
in a maximum corresponding with equimolecular proportions of the 
components. A similar form is exhibited by the curves connecting 
the temperature-coefficient of viscosity with the composition. This 
i< rational ” type of curve represents an addition to the three types 
given by Dunstan and Wilson (T., 1907, 91 , 83). 

The intersection of the branches of the viscosity isotherms in a 
rational maximum is an example of the break in continuity indi- 
cated by Mendeleev on the basis of his views on the nature of 
solutions. Assuming that the two branches of the viscosity 
isotherm belong to one and the same curve, the maximum points of 
diagrams of the rational type may be compared with singular or 
nodal points of curves of the third and higher orders. These points 
may be termed “Dalton points," as they characterise phases con 
taining chemical compounds, which are subject to the laws of 
constant and multiple proportions. 

Measurements of the viscosity of liquid systems represent one 
0 f the most sensitive methods of investigating the formation of 
chemical compounds and of determining their purity. 

The system consisting of allylthiocarbimide and the tertiary base, 
pyridine, which form no substituted thiocarbamide, gives a viscosity 
curve totally different from those described above, the vdue of >? 2il 
for a mixture of the constituents in equimolecular proportions 
being rather less than the arithmetic mean of the values for the 
pure” components. ^ 


Influence of Temperature on the Turbulent Floy- ^l. 
Schaefer ami G. Frankesberg (Physikal. Zeitsch., 1913, 14 , 89—93. 
Compare Sorkan, A,, 1912, ii, 900).-The conclusions drawn by 
Sorkau from his observations on the flow of liquids in the turbulent 
condition are criticised. The view that the influence of tempera- 
ture on the rate of flow in the first stage of turbulence is the same 
for all liquids is shown to be untenable, a theoretical argument 
being advanced which indicates that tbe temperature-coefficient is 
dependent on the specific nature of the liquid. From e y 
namic equations, a formula is deduced for the temperature-coefficient 
which is in good agreement with the experimental a a. , 

In a similar manner, it is also shown that the suppose . 

temperature effect in the second and third stages o ^ • 

inconsistent with the facts, and that the actual temperature vaji - 
t-ion may he expressed by formulae derived in the same w y 
hydrodynamic equations. 
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It is further shown that the observed temperature variation of 
the transition from the first to the second stagg of turbulence is 
determined by the same condition, which has been shown by 
Reynolds to regulate the influence of temperature on the transition 
from the condition of steady flow to that of primary turbulent flow 

H. M. D. 

Turbulence Viscosity, Gustav Mie (Physikal Zeitsch., 1 9 j 3 
14, 93 — 95. Compare Sorkau, A., 1912, ii, 900, and preceding 
abstract). — The irregular grouping of the experimental points on 
the diagram, which is obtained by plotting the rate of flow as a 
function of the pressure, is considered to be due to the instability 
of the flow under the conditions which obtain in the second and 
third stages of turbulence, and not to mere accidental errors of 
observation. If this is the case, the real influence of pressure on 
the rate of flow in the turbulent condition will not be obtained bv 
simply drawing a mean curve through the experimental points oil 
the diagram. The probable nature of the true curve is discussed 
in reference to Sorkau’s data for ethyl acetate, chloroform, and 
acetone. H.M.D. 

Determination of the Degree of Dissociation of Molten 
Silver Chloride and Silver Bromide. GCntiiek Suitultze (Zeitsch., 
Ebktrod iew., 1913, 19, 122 — 126). — The author shows that when 
sodium glass is dipped into molten silver salts, silver ions diffuse 
into the glass and sodium ions diffuse into the silver. Under 
constant conditions the quantity of silver which diffuses is propor- 
tional to the concentration of the silver ions for small concentra- 
tions. The relation between the quantity of silver diffusing and 
the concentration of the silver ions is obtained by introducing small 
quantities of sodium salts of the same anion, and so reducing the 
silver ion concentration, and then determining the amount of silver 
which has diffused. From two such experiments, using small but 
different quantities of the sodium salt, it is possible to calculate 
the factor which gives the desired relationship by means of the 
law of mass action. Consequently it is easy to determine the 
degree of dissociation directly from the amount of diffused silver, 
From the experiments the values for silver chloride and silver 
bromide are found to be AgGl = l - 17 x 10 - 3 — 1*35 x 10 " 3 at 461°, 
AgBr-2*35 x 10 “ 4 at 450°. These values agree well with those of 
Abegg obtained from measurements of the decomposition potential 
(A., 1900, ii, 5). J- S. 

Method of Calculation of the Constant of Capillarity. 
The Eotvos-Rameay Rule. The Coefficient of Compressibility 
of Liquids. Pethu Bogdan {Zeitsch. physikal. (Jhtm , 1913, 82, 
93 — 108). — A theoretical paper in which it is shown : (1) that the 
molecular surface energy, calculated from the values y 
changes in a linear manner with temperature down to the critical 
point; ( 2 ) that in calculating the surface tension of liquids it is 
unnecessary to subtract the orthobaric density of the vapour, from 
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the density of the liquid ; (3) the coefficient of elasticity of a liquid 
is equal to the internal pressure, and that the product of the 
internal pressure and the coefficient of compressibility of a liquid 
is equal to unity ; (4) that between the coefficient of elasticity, the 
internal pressure, and the vapour pressure of a liquid the relation- 
ship E=P + p holds. J.F.S. 

The Theory of Osmotic Pressure. Johannes J. van Laak 
(&i tick fhysikal. Chetn., 1913, 82 , 223-224).— The author criticises 
the formulae derived for osmotic pressure of solutions by Stern 
(this vol., ii, 28; see also A., 1895, ii, 107; 1906, ii, 526: 1908. ii 
1018; Lewis, A., 1908, ii, 465). J.F. 

Diffusion through Rubber Membranes. William J. Gibs, 
Jacob Rosenbloom, William H. Welker, George 1). Beal, and 
Geokgk A. Geiger (Biochem. Bull ., 1912. 2, 55— 86).— On the 
assumption that the diffusion of a solute depends largely on t.he 
chemical affinity of the membrane and the materials on each side 
0 f it, study was directed to what occurs in membranes made of 
rubber in relation to substances soluble in ether. The experiments 
recorded deal with fats, alkaloids, lipoids, proteins, and pigments. 

W.D.H. 

Gteueral Characters of the Actions between Molecules. 
Marcel Brillouin (Ann. CMm. Phys., 1913, [viii], 28, 48— 77).— A 
Ihooretical paper and the lirst of a series in which the author 
proposes to consider the mechanical properties of matter, regarded 
as composed of a large number of identical particles (molecules) 
which may be isotropic or anisotropic, in equilibrium, in motion due 
to the action of a homogeneous medium having a mean uniform 
movement, or undergoing translator)' movement in any sense. In 
this paper the conditions which govern the mutual mechanical 
notion of molecules are discussed, and the views advanced by 
Schroder, by Sollas, and by Barlow and Pope (T., 1906, 89 , 1723) 
are examined. The author considers that the form of the neutral 
zone (ill which mutual action between molecules is nil), and there- 
foi e crystalline form, may have a direct relationship to the consti- 
tution of the molecule, in so far as this depends on valency, but the 
molecular volume is, in addition to that, dependent on the nature 
of the atoms. A. H. 

The Partial Miscibility of Liquids. Emile Baud (Compt. rend., 
1913, 156, 317—320. Compare A., 1912, ii, 233, 331).— Studying 
a mixture of acetic acid and cyclohexane the author has determined 
the temperature of crystallisation of the acid in the solvent at 
various concentrations, and has plotted a temperature concentration 
curve. Foe conditions of partial miscibility the temperature at 
which crystallisation commences must be a minimum point on the 
above curve. “■ 

The Atomistic Theory of Polymorphism. Gustav Tammann 
(Zoitsch. physikal. Chem., 1913, 82, 172-200).-A theoretical paper in 
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which the following points are discussed: (1) Polymorphism and 
the molecular composition of the liquids. The conclusion is drawn 
in this connexion that in liquids which have a value for ~d(a v*)jdT 
less than 2’00, that is, liquids which are associated, more than on© 
thermodynamic crystal group may separate, whilst for liquids which 
have a value more than 2*00 only one crystal group can separate 
(2) The crystallisation of different crystal groups from associated 
liquids. (3) The characteristics of association in crystals. (4) 'The 
thermal characteristics of the forms of a thermodynamical crystal 
group. J. p. s. 

JellieB. Richard Zsigmondy and Wilhelm Bachmann (Zeit&di 
C/tem. Ind. KoUoid% 1913, 12, 16 — 18. Compare A., 1912, ii, 114^ 
— Polemical against von Weimarn (this vol., ii, 32). It is pointed 
out that the observations relating to the morphological structure 
of gelatinised soap solutions has not been put forward as evidence 
in support of the crystalline nature of jellies in general. It would 
appear that von Weimarn and the authors do not agree in respect 
of the question as to what properties determine whether or not a 
substance belongs to the group of jellies. H. M. L. 

Reversible Coagulation Processes. Sven Oden and E. Ohlon 
( Ztotsch . physikal. CAera., 1913. 82, 78 — 85). — Colloidal solutions of 
silver and sulphur in 1% solutions were placed in a centrifugal 
machine and treated with a series of different concentrated solutions 
of electrolytes. In the case of the silver solution, ammonium nitrate 
was used, whilst with the sulphur solutions, sodium chloride was 
employed. The addition of the electrolyte caused coagulation, 
which was completed rapidly by centrifugalising. Then by more 
rapid ceqtrifugalising the coagulating electrolyte was removed, and 
the solution made up to its original volume with the pure solvent, 
when the colloidal substance , again passed into solution. The 
solution was then examined by ultra-microscopic methods, and the 
number and size of the particles determined. From these experi- 
ments the authors state that there is no change in the size of the 
particles, even after many coagulations and re solutions, and that 
the individual particles maintain their identity in the coagulated 
mass. J. F. S. 

Method for the Determination of the Size of Colloidal 
Particles. A. DuMANSKr, E. Zabotinski, and M. Evseev (Zeitsch. 
Chem. Ind. Kolloid\ 1913, 12, 6 — 11). — On the assumption that the 
colloidal particles are spherical in form, it is shown that the radius 
of the spheres may be obtained from the formula : 

r— lj'dv(h + c - <is)l4irah, 

in which n is the number of particles in volume v, c the concentra- 
tion of the colloidal solution, 5 the density of the solvent, and 
d s that of the solution. 

From the data for three colloidal solutions it is found that the 
value of r given by this equation is from one and a-half to three 



general and physical chemistry. 


ii. 195 


times as large as the value obtained from Stokes’s equation for the 
rate of segregation of the particles. 

Other formulae for the radius of the colloidal particles are 
deduced by combining Einstein’s equation, >;/i)o=l/(l for 
- re i a tion between the viscosities of the solution (ij) and the 
lvent (t| 0 ) and the volume ( <j> ) occupied by the colloidal substance 
S .ith Stokes’s equation. These are applied in the calculation of 
II P dimensions of the particles in colloidal solutions of arsenious 
ifLide which have been investigated at 0°, 20°, and 50°. 

slU P“ TT M It 


The Application of the Principles of Colloidal Chemistry 
._ the Considerations of the Question of Specificity. 
Wolfgang Ostwalb {Biadm. ZeM.., 1913, 48, 325-229).- 
Michaelis aud Davidsohn (this vol, i, 121) have recently shown that 
tire formation of specific agglntins and precipitins is largely 
lenendent of the hydrogen ion concentration, and is to a large, 

10 lent independent of the electrical charge of the particles con 
d in the precipitate formation. They draw the conclusion 
f these results that the cause of precipitation is essentially of a 
chemical character, and that the general principles of colloidal 
c!™lstrv are not applicable to these phenomena. To the lattei 
statement the author takes exception, on the ground chiefly that 
7'“.i f acto rs are not the only ones tc he taken into account 
6le th cause of precipitation from colloidal solutions. He quotes 
instances to show that adsorptive precipitation can be produced by 
1 1 fnbstances both of which have the same kind of electrical 
hLe (txius’and antitoxins), aud, furthermore, certam concen- 
l h led eLtolvtes which can neutralise and discharge a colloid (gold 
(rated, elec , precipitation. Other important factors 

50 l S) a ^enm l y the pVecipitability of a colloid, such as the surface 
which d ^ er ™ 1 “ * {a P ce3 l K DOt influenced solely by the electrical 
tension at ™ e ™ er , d physical characters must be taken 

of hydration of the colloid. 

i «d+ Pairs and Double Ternary Salt Mixtures. 
Reciprocal Salt Pairs ana 1_34, See also A., 

Eknst Janecke (Ztilech. physr • ,5^’ ^ theoretical matbe- 

1908, a. weight % and molecules 

matical paper. The rela P . di „ cussed and a new method 
% curves for reciprocal salt pairs is ' discussea , » The solid- 

of representing the weigh « a P . g discusse ' d> making use 

liquid relationships of reciproca l potential. The Z-function 

of the Z-function of the thermodyn P ^ the interna l 

is defined by the equation - ^ + ^ ^ afeolute tempefature, 

energy,*' the entropy, and > irs are discusse d for cases 
pressure, and volume, lne re p r ^ases are present, 

where one, two, three, four > ®*’ h pro hably show the properties 
Instances are cited of pairs wh P , dou j,le ternary mixtures 

theoretically deduced. The equi bbrium o dou ' ,& represent 

or (M'M’>)<S'S»k ), 
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metals, S'S II S I " acid radicles, are discusBed for the cases where one 
two, three, four, live, six, and more than Bix solid phases are present' 

J* S'. S. 

The Partial Pressures of Ternary Mixtures, Phans A. 1{ 
Schueineaiakkus (Zeitsdt. phytsikul. C/itnt., 1913, 82 , 56— 58).L , 
mathematical paper, in which from Duhem-Margules equation for 
binary solutions (A., 1901, ii, 227) the author deduces an expression 
for ternary mixtures which has the form: 

Xjrffr, -h y l div^+ (\ — aq — y,)rflir 8 =0, 
in which ir v ir 2 , and ir 3 are the partial pressures of the constituents 
in the gaseous phase, and r/, and (l-jq-y,) the quantities of tbs 
substances in the liquid. This equation is shown to be a special 
case of the Duhem-Margules equation. J. p. g 

■ Toe Quadruple Point and Triple Curves in Binary Systems 
Kuans A. H. ScHueiNBKAKiiHS (Zetiteh. pUysikal. Olmn., 19)3, g2 
59 — 70).— The author considers the relationships, on the basis oi 
the phase rule, of binary systems which can exist iu four phases. 
The changes which occur wheu pressure, temperature, or concentre 
tion is effected at the quadruple point are discussed. The conclu- 
sions arrived at are applied to the systems HjS — H 2 0 (Schefiei , 
A., 1911, ii, 2.64, 870) and iodine-chlorine (Stortenbeker, A., 1889 
102). J.F.S. ’ 

The Equilibria in the System Barium Chloride, Sodium 
Nitrate, Barium Nitrate, Soaium Chloride, and Water. Angelo 
Coppauok 0 (AUi H. Accad. Linaei, 1912 , [v], 21 , ii, 842 — 850. (Join- 
par© A., 1912, ii, 441). — Of the four ternary systems comprised in 
this quaternary system, that of sodium chloride, barium chloride, 
and water has been investigated at 30° by Schreinemakers and de 
Baat \Zvthiclt. phytikul. Chau. 1909, 65, 587). The other three 
systems and the quaternary system have now been investigated at 
the same temperature, and the present paper gives the results of 
this work in a number of tables. R. V. 8. 

Equilibria between Potassium Hydrogen Carbonate and 
Salta of Magnesium, Nickel, and Cobalt. T. Nanty (Ann. Cltnu. 
Phyt., 1912, [viii], 27, 5-89; 1913, [viii], 28, 77— 208).— The 
results already recorded (A., 1911, ii, 103, 282) for the action of 
potassium hydrogen carbonate on salts of magnesium are described 
in greater detail, and a mathematical discussion of the whole 
subject is given. It is then shown that the action of potassium 
hydrogen carbonate on nickel salts is strictly analogous to its 
action on magnesium salts, both actions being reversible in the 
ordinary sense. These results are therefore at variance with those 
observed by Engel (A., 1886, 121). Cobalt salts behave differently, 
no equilibrium being reached in this case. 

The conditions prescribed by various authors, and especially Engel 
(Joe. c it.) for the preparation of magnesium carbonate. 
MgC0 3 ,3H 2 0, and potassium hydrogen magnesium carbonate, 
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KHC0 3 ,Mg00 3 ,4Hg0, are examined, and shown to be inaccurate 
jnd incomplete, and experimental data supporting this conclusion 
a ie quoted. The conditions uuder which either or both salts may 
he formed are then determined by the use of Gibbs' graphic method 
for ternary mixtures, and it is shown that these conditions can be 
verified experimentally; thus at temperatures 7—8°, 15°, and 
■)6—27° the composition of the precipitate is independent of the 
concentration of the magnesium salt, and depends only on the con- 
centration of the potassium hydrogen carbonate in the generating 
f id At 1 7 — 8 °, 2 ‘ 2% of the latter salt is the critical value, 
anything below that giving magnesium carbonate, and anything 
hove it the double carbonate. At 15° the critical value is about 
40 / and at 26—27° about 6 %. The only secondary reaction is the 
reversible decomposition of the double carbonate by water, and to 
this is due the variation of the critical value with temperature. 

The second paper begins with a mathematical and experimental 
investigation of the conditions necessary for the formation of either 
rbonate and methods of calculating the composition of solutions 
which on admixture will give a precipitate of the required composi- 
tion are given, with experimental verifications. 

The equilibrium conditions for the formation of the double 
—bouate an d its decomposition by water are then investigated, and 
hewn to be identical for the same temperature under atmospheric 
nressure. The velocity of the reaction in either direction at the 
same temperature and pressure is proportion! to the difference 
Seen the initial and final concentration of potassium hydrogen 
carbonate in the solution; the velocity constant increases with the 

'"Tsimikrbut less detailed study has been made of the formation 

(S ssSs35X°SS£!5SA 

“Efe place between cobalt carbonate and pot s, 
ium hydrogen carbonate, and no equilibrium is reached in the 
action of water on the double carbonate, referred to «bow 


Displacement of the Primary Amylamm^ b^— 
Ammonia. Felix Bidet (Compl. rm., • ’ h y( j r ochlorido 

,-Y study of the equi " “LS ammonia" at different 

and its iso-isomcride m tile presence b , • rflTt . inf .iin(i are 

temperatures. The values for the s r31 £ ’ . at j ow tempera- 

considerahly lower than those for the wo-co p figures 

:ur es, but the values become pradmal W^htaid., the 
indicate the existence of several detin mmentration of the 

state of equilibrium being a function of the concentration^ 

ammonia. ^ 

VOL. civ. it 
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Influence of Temperature on the Velocity of Chemical 
Reactions. II. 13. Sohvecoy (/. Rms. Phys . Chem . Soc., 1912, 44 
Phys. Part, 516—519). — In a previous paper (this vol., ii, 124), the 
author has suggested the characterisation of the influence of tem 
perature on the velocity of chemical reactions by the logarithmic 

temperature-coefficient, tj, expressed by (ATg/if,) where K 
and K 2 are the respective velocity constants determined for the 
absolute temperature and and p is a constant. From this 
expression it follows that constancy of ij requires the fulfilment of 
the condition dlogE/dlogT^ constant. 

Starting from the assumption that chemical reaction is a conse- 
quence of the reacting molecules impinging one on the other with a 
sufficient degree of violence, the author now shows mathematically 
that, in the case when molecules of only two kinds react 
dlogKjdiogT lias the constant value 1*5. The assumptions made 
in arriving at this result are that the reaction shall be lion-revers- 
ible, and that it shall take place either in a gaseous medium or in 
dilute solution. For reversible reactions, constancy of the loga- 
rithmic temperature-coefficient is to be expected only when the 
velocity of the reverse reaction is virtually independent of the 
temperature. T. H. P. 

The Action of Carbonic Acid on Alkalis and Alkaline Earths 
as » Time Reaction. Daniel Vorlanber and Walter Strubk (Ber„ 
3913, 46, 172 — 181). — When a solution of calcium hydroxide' 
coloured red with phenolphthalein, is rapidly mixed with an aqueous 
solution of carbon dioxide of slightly more than the equivalent 
strength, there is no immediate disappearance of the red colour, 
The time necessary for decolorisation may vary from a few minutes 
to several dayB, increasing with the dilution of the solutions. As 
the excess of carbon dioxide is increased, the time diminishes, but 
still remains of the order of several seconds when about four times 
the equivalent of carbonic acid is used. If a precipitate forms, it is 
deposited before decolorisation occurs. These results were shown 
not to be due to alkali being dissolved from the glass, or to other 
such side-reactions. 

Similar results were obtained with solutions of barium and sodiiun 
hydroxides, but the times necessary for the disappearance of the red 
colour were very much less, being generally of the order of a few 
seconds, unless, in the case of barium hydroxide, the dilutions are 
very great, powering the temperature increases the time. 

The authors consider that it is probable that the above pheno- 
mena are due to the hydration of carbon dioxide to carbonic acid 
not being complete in aqueous solution, and taking place only 
slowly during the neutralisation. No other weak acids, such as 
hydrogen sulphide, acetic acid, etc., gave similar results. 

It is found that pure and well- washed calcium carbonate gives 
an alkaline reaction to water. 

The results show that calcium hydroxide cannot be used for the 
estimation of the free carbonic acid in water. T. S.P- 
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The Slow Neutralisation of Carbonic Acid. Alfred Thiei 
(**• f 3 ' 46, 941-244)._Po.e mi c a l against V^ir and StrZ 

(preceding abstract). The author points out that according to 
experiments which are to be published later, the hvdroxides of the 
alkaline earths are not suitable for studying the actual time- 
reacUpn with carbonic acid, owing to the gradual alteration in 
condition ( ageing ) which takes place of the carbonates formed 
The author has previously observed the time reaction between 
carbonic acid and sodium hydroxide (Sitzber. Get II 7 ., ] f m b«ru 

Nov., 1912), and given the same interpretation as Vorlander and 
Strube (compare also MacBain, T., 1912, 101, 814). T S P 


Kinetic Investigation of the Action of Carbon Monoxide on 
Solutions of Potassium Permanganate. Gerhard Just and 
Ywo Kauko (Zeitsch. phyiikal. Chem., 1913, 82, 71- 77 ) —The 
experiments described were carried out in exactly the same way 
as the previous experiments on the action of hydrogen on potassium 
permanganate (A., 1911, ii, 494). It is shown that in neutral 
solutions of potassium permanganate the rate of reaction is propor- 
tional to the concentration of the carbon monoxide. It was found 
necessary, in order to get effective mixing of the gas and solution, 
to rotate the reaction vessels 5000 times per minute. The concentra 
tion variations were brought about by mixing the carbon monoxide 
with nitrogen. The reaction is shown to take place, in the first 
place, between one molecule of carbon monoxide and one molecule 
of potassium permanganate with the probable formation of an 
unstable quinquevalent manganese derivative. The influence of 
temperature was investigated, and found to be such that an increase 
of 10° doubled the velocity of reaction. The reactions were also 
carried out with a series of hydrogen carbon monoxide mixtures, 
from which it is evident that both substances react normally without 
any influence on one another. J. F. S. 


The Velocity of the Reaction of Bromine and Aqueous 
Solutions of Monohydroxy-Aliphatic Alcohols. Elisabeth Roha 
(Zeitsch. physikal. Chew., 1913, 82, 225 — 248). — The velocity constants 
for the reactions between bromine and methyl, propyl, isopropyl, 
butyl, isobutyl, and lerl . -butyl alcohols are determined by the 
method adopted by Bugarsky (A., 1910, ii, 281) for ethyl alcohol. 
The reactions were carried out at 25°, and with the exception of 
those with methyl and tert.-butyl alcohols all occurred in two stages, 
the alcohol being first oxidised to aldehyde or ketone, and this 
then to acid. The velocity constants were determined for both 
reactions, as well as the total reaction constant. The constants 
increased with the molecular weights of the normal alcohol, the 
value of the first constant increasing less than the constant for the 
second reaction, the amount of increase slowly increasing as the 
molecular weight increases. The sso-alcohol has in both cases larger 
velocity constants than the corresponding normal alcohol, and the 
amount of increase between two consecutive iso-alcohols is much 
greater than that between the corresponding normal alcohols. 

J. F. S. 

14-2 
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Gradual Hydrolysis. Carl L. Wagner (Mtmolsh., 1913 , 34 
95 — 170). — The hydrolysis of salts of weak bases with strong acids 
and of strong bases with weak acids can be conveniently studied by 
the increase in conductivity which is observed when the requisite 
dilution is reached. In some instances t^he increase is not sudden 
but proceeds at a measurable speed, and three explanations have 
been offered to account for this phenomenon. In the case of stannic 
chloride, which is practically a non-conductor, Kovalevski (A 
1900, ii, 256) suggested that the scarcity of ions accounted for the 
sluggishness of the process. The hydrolysis of ferric chloride has 
been assumed to proceed through the stages : 

FeCL, -* FeCyOH — FeCl(OH ) 2 — Fe(OH ) 3 
(compare Antony and Giglio, A., 1896, ii, 250; Goodwin, A., 1397 
ii, 16; and Malfitano, A., 1912, ii, 337). A third explanation 
involves hydrate isomerism as exhibited by green and violet 
chromium chloride. It has therefore been necessary to conclude 
that just this particular ionic reaction is measurably slow, or to 
assume purely theoretical ions, or to construct co-ordinate com. 
pounds for each case. 

It is remarkable, however, that in all the observed cases, either 
the weak base or the weak acid shows a great tendency to form a 
colloidal solution, and the author therefore offers a simple explana- 
tion of the gradual increase in conductivity which is based on a 
conception or the changes in superficial magnitude of the colloid. 
As the result of hydrolysis, the metallic hydroxide (or the acid) is 
liberated- as a highly-dispersed phase, on the enormous surface of 
which the liberated acid (or base) is at first completely adsorbed. 
In the process of time the particles become larger, that is, the 
surface of the dispersed phase rapidly diminishes, and therefore 
the adsorbed acid or base is able to enter the continuous phase, the 
solution. 


The theory is supported by experiments on the conductivity of 
ferric alum in various concentrations where, contrary to the experi- 
ence of Goodwin with ferric chloride (loc. cit.), the solutions get 
turbid, deposit a precipitate, finally become colourless, and the con- 
ductivity does not reach a constant, neither does it attain to the 
value for solutions of sulphuric acid and potassium sulphate con- 
taining the equivalent of *S0 4 ions. The addition of protective 
Colloids, such as carefully washed agar-agar, or, better still, gelatin, 
retards the growth of the conductivity. It also prevents the pre- 
cipitate from settling in a dense form, so that the acid is washed out 
by the solution to a greater extent, and hydrolysis apparently 
proceeds farther. When the precipitate begins to form, however, 
the protective colloid is carried with it, and is thus removed frow 
further action. 

Goodwin found that ferric chloride solutions remained perfectly 


clear, developed the brown colour of ferric hydroxide sols, and 
attained a conductivity which agreed with the equivalent quantity 
of hydrochloric acid. This experience is confirmed, and the 
explanation offered that the requisite diminution in the surface of 
thn dispersed phase takes place within the region of colloid;'! 
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solution, that is, without the formation 
and therefore equilibrium is more quietly reach^The 
of gelatin again retards the growth of the conductivity^ ' U ° 'l 
extent, even when allowance is made for the smaller 
of hydrochloric acid in a gelatin solution. The Afferent heh^'^ 
of ferric alum is due to the intensive coam.Llf ^ h J'T 
bivalent ;S0 4 ions and the effect of these g 0 „ a 'fe^chtaidS 
solution is extremely pronounced. The addition of 1/160,000 of an 
equivalent of potassium sulphate produces a noticeable difference 
m the conductivity curve (a possible test for traces of 'SO ioml 
and more than 1/2000 of an equivalent causes "tulhidS ‘X 
precipitation. The final values are not as high as those for the 
pure solution plus the sulphate, since the coagulating ion, are 
adsorbed on the ferric hydroxide. This is shown by the fact tlial 
the addition of -S0 4 ions to an already completely hydrolysed ferric 
chloride solution causes coagulation and a fall in the total conduo 
tivity. 


The influence of foreign electrolytes also explains some discrepan- 
cies which were observed with feme acetate and aluminium acetate 
When these solutions were prepared by double decomposition or 
by casual solution of the hydroxide, the conductivities remained 
constant for a great length of time. A ferric acetate solution made 
from freshly precipitated hydroxide which had been completely 
extracted by conductivity water, however, showed the same gradual 
hydrolysis and rise in conductivity towards the value for acetic 
acid, and the effect of potassium sulphate was the same as before. 


.1. C.W. 


Saponification in Stages. III. Hydrolysis of Acid Amides 
and Nitriles. Nicolas von Peskov and Julius Meyer (Ztitich. 
phyeikal. Chem., 1913, 82, 129 — 171. Compare A., 1907, i, 462, 819 ; 
1909, ii, 391, 803). — In the first part of the paper a general formula 
is deduced for the velocity constant of a reaction which takes placo 
between two substances in four stages; thus the reaction RP>P a + 
MN is considered to occur in the stages RP ! P 2 + MN = R.piM + NP 1 
RPIP 3 + MN = RP 2 M + NP 1 , RP'M + MN = RM„ + NP 1 , and 
RP 2 M + MN-RM 2 + NP 2 ;' 

all four reactions are assumed to have different reaction velocities. 
The general formula is then simplified to make it adaptable to 
special cases. The simplified forms are the same as those deduced 
by Meyer, from other considerations, for the hydrolysis of the normal 
esters of dibasic acids. In the experimental part of the paper, 
the hydrolysis of amides and nitriles of monobasic acids and of 
amides of dibasic acids, are considered. The experiments were 
carried out with acetamide, formamide, propionamide, butyramide, 
isobutyr amide, valeramide, and hexonamide; acetonitrile and pro- 
piomtrile; nialonamide and succinamide. The amides or nitriles 
were mixed in weighed quantities with known amounts of hydro- 
chloric acid or sodium hydroxide in flasks which were kept at 18° 
,r 25° in a thermostat. At measured intervals of time 10 c.c. of 
die reaction mixture were withdrawn, and treated with an excess 
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of sodium hypobromite, and the quantity of nitrogen formed 
measured. It is shown that the amides of raorfbbasic acids are 
hydrolysed more rapidly by alkalis than by acid, although here the 
difference is not so marked as in the case of esters of dibasic acids • 
in the latter case Meyer (loc. cit.) showed that the ratio between 
the two velocities was about 3500, whilst in the present case it is 
only about 6. The reaction in every case is strictly bimolecular 
and has a temperature-coefficient of about 2' 6 for 10° change of 
temperature. In the experiments with nitriles, it was found that 
the reactions occurred too slowly with acids, and consequently 
experiments were only made with alkalis. In this case it was found 
that equally good reaction constants could be obtained by using 
the equations for either the two-step reaction (that is, nitrile 
amide — * acid) or the one-step reaction (that is, nitrile — • acid) 
From this the authors draw the conclusion that the velocity of the 
first reaction is extremely great when compared with that of the 
second stage, and consequently the second stage is the only one 
which conditions the measurement. The temperature-coefficient of 
these reactions lies in the region of 2*6, as in the case of the amides. 
An anomalous case is presented by the hydrolysis of the amides of 
dibasic acids, inasmuch as no reaction constant which is constant 
can be obtained. The values of k decrease very rapidly, and after 
some time reach a figure which displays approximate constancy. 
This is explained by the authors as due to the fact that the first 
half of the reaction is abnormal, whilst the second half is normal. 
It is also shown that both amido-groups are not hydrolysed at the 
same Tate. With acids the constant Jq is smaller than k 2 , whilst 
with alkalis A 2 is smaller than k v This is explained by the fact 
that there will be a repulsion between the negatively charged acid 
amide radicle, NH 2 , C0 , R‘C0*0 / , and the negatively charged OH' 
group, whilst between the positively charged H‘ ion and the acid 
ion there will be an attraction. J. F. S. 

The Dynamicsof the Change Acetochloroanilide — > p-Chloro- 
acetanilide in the Presence of Acids. Albert C. D. Rivot 
[Zeitsch. physikal. Chem., 1913, 82, 201 — 216). — The velocity of the 
change of acetochloroanilide into p-chloroacetanilide, 
(C 6 H 5 -NAcC1 ->C 6 H 4 C1-NHAc) 

in aqueous solution by hydrochloric acid of various concentrations 
is investigated. It is found to be a unimolecular reaction, and the 
velocity increases with the concentration of the acid. The catalytic 
action is held to be due to the non-ionise4 acid alone. The relation- 
ship between the concentration of the acid and the velocity constant 
is expressed by the equation h — (l-a)C(A +BaU), in which k is 
the velocity constant, G is the concentration of the acid, ct the 
degree of ionisation of the acid, and A and B two constants which 
have values 0*05 and 0*22 respectively. The temperature-coefficient 
of the reaction is found to be 3‘27 for 10° over the range 0—30°. 
This value agrees with the expression of Harcourt and Essou (A.. 
1912, ii, 923), that the ratio k/T m is a constant; using the value 
m = 34, the value k/T 34 x lQ 88 ^^ (approx.). The reaction was ate 
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carried out with solutions of acetfc, oxalic I rid, In, , 
sulphuric acids,- at 60°, since the reacC was tt w , 0 ’, 
temperatures. Constant values for k could not be obtained inTny 
of these cases, the reacUons evidently , proceeding in an abnormal 
manner. K is noticed that a purple coloration of the solution 
occurs after the reaction has b<*n ,n progress for some time 100 to 
200 minutes for sulphuric and trichloroacetic acids, 300 „ “ 

with oxalic acid, and 3000 to 4000 minutes with acetic acid At 

the end of the reaction a strong reducing ag e„t is present in the 
solution. J F S 

Velocity of Formation of Precipitates. Kasiuik Jam-czymski 
(Zeitach. phpsikni. Cham., 1913, 82, 115-l 21 )._The arho; h“di«! 
the rate at which precipitates are formed from dilute solutions 
The method consists in mixing measured volumes of solutions of 
ammonium chloride and silver nitrate of known concentrations and 
observing the time required for the formation of a precipitate 
The reactions are carried out in test-tubes, which are covered witli 
a paper mantle which has a square hole cut in it. This hole is 
partly covered with a narrow strip of black paper. The moment 
at which a precipitate is judged to have been formed is that moment 
at which the black strip becomes invisible. The reactions were all 
effected ill absence of actinic light. Using a normal solution of 
silver nitrate and adding to it an equal volume of ammonium 
chloride of various concentration, it is shown that the velocity 
diminishes as the concentration of the ammonium chloride 
increases from O'OIA' to O'OIG.V, at which point it reaches n 
minimum. Afterwards it increases to an instantaneous precipi- 
tation as the concentration increases to normal. Similarly, starting 
with 5 c.c. of O'OI ammonium chloride, and adding an equal volume 
of silver nitrate solution, it is shown that the velocity decreases as 
the concentration of the silver nitrate increases from O'Ol.Y to 
0-02.V, after which it increases to an exceedingly high value as the 
concentration of the silver nitrate is increased to 0'5A T . The 
addition of increasing small quantities of ammonia causes an 
increase in the velocity as the concentration of the ammonia 
increases up to 0'006.V, whilst on the other hand the addition of 
sodium thiosulphate causes a retardation of precipitation as the 
concentration of the sodium thiosulphate increases from 0'000012.V 
to 0'000120.V. The addition of alcohol decreases the velocity of 
precipitation. The velocity of precipitation increases 100% for an 
increase of 10° in temperature. The velocity of precipitation of 
silver bromide is only about one-half that of silver chloride, which 
the author is of the opinion points to the fact that the velocity of 
precipitation is not conditioned by supersaturation. .T. F. S. 


Theory of the Efflorescence of Saline Hydrates. Influence 
of Temperature. Ch. Boulanger and GeordesUbbain ( Compt . rend., 
1313, 156, 135 — 137. Compare this vol., ii, 34). — A mathematical 
discussion of the rate of efflorescence of identical crystals at different 
temperatures. Coupling this with laws previously deduced (Ion. 
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ctf.) for the rate of efflorescence of crystals of different sizes and at. 
different stages of efflorescence, the authors have obtained an expres- 
sion by which it is possible to deduce the heat of hydration from the 
law governing the efflorescence at two different temperatures. 

Velocity of Reaction and Catalysis. Kurt H. Meyer (ZtiUth. 
EUldrochtm., 1913, 19, 76). -Polemical. An answer to Trantz 
1912, 18, 917) concerning the author's paper (A., 1911, i, 350). 

J.F.S. 

Outline of a Theory of Homogeneous CatalyBie. Martin A, 
Rosanoff (/. Amer. Chem. Soc., 1913, 35, 173 — 177). — Homogeneous 
catalysis is either direct or indirect. A direct catalyst is a sub 
stance which influences the reaction by the formation of inter- 
mediate molecular complexes, whilst an indirect catalyst is one 
which does not take any part in the reaction, but influences its 
velocity by affecting the particular conditions (such as the association 
or dissociation of the reacting substances) on which the reaction 
depends. A direct catalyst obeys the law of mass action, but an 
indirect catalyst does not. An equation of catalysis has been 
deduced which is based on the assumption that the relative change 
of the velocity coefficient of a reaction is proportional to the change 
in the concentration of the indirect catalyst. It is shown that 
the number of indirect catalysts possible for any given reaction is 
indefinitely large, and that all negative catalysts belong to this 
class. According to this theory, the velocity of chemical reactions 
is governed both by the law of mass action and a catalysis law. 
The equation expressing the effect of indirect catalysts has been 
found of great assistance in enabling the type of catalysis in any 
given reaction to be characterised and in thereby elucidating the 
mechanism of the reaction. Experimental evidence of this will be 
given in subsequent communications. E. G. 

Surface Combustion. William A. Bone (Btr., 19 1 3, 46 . 5—38). 
— An illustrated lecture on the catalytic influence exerted on 
gaseous combustion by hot surfaces, delivered before the German 
Chemical Society. D.F.T. 

Catalytic Studies. II. Barium Ion Catalysis. Emil Ami. 
(Monatsh., 1913, 34, 171-191. Compare A., 1912, ii, 927).— The 
addition of barium salts causes an acceleration in the oxidation of 
sodium thiosulphate by hydrogen peroxide. This catalytic action 
is not due to the mere influence of a neutral salt, for alkali salts 
cause no acceleration, neither is it due to the liberation of hydrogen 
ions according to the equilibrium, Ba" +H 2 0 2 — Ba0 2 + 2H’, tor 
free acids have no effect, and barium peroxide can hardly lie 
expected to behave more powerfully than hydrogen peroxide. The 
author therefore suggests the possibility of changes in the valency 
of the barium ion, and since the catalytic action is also observed 
in the oxidation of potassium iodide with hydrogen peroxide and 
is therefore due to the action of the peroxide on the barium ion, 
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{he conclusion is drawn that quadrivalent barium ious are formed. 
Similar results have been obtained in preliminary experiments with 
calcium and strontium ions. J. c. W. 

Catalysis. XIII. Reaction of Ethyl Iodide with Sodium 
3-Thio-l-phenylurazole. Sidney Nirdlinger, F. M, Rogers, and 
Solomon F. Acree ( Amer . Chem. J„ 1913, 49, 116—127. Compare 
Acree, A., 1912, ii, 1047).— In continuation of the quantitative 
study of the mechanism of the reactions of alkyl haloids with 
urazoles by determining the conductivity of urazole salts and the 
velocity of their reactions with alkyl haloids (Brunei and Acree, 
A., 1910, i, 520), an investigation has now been made of the 
sodium salt of 3-thio-l-phenylurazole. 

The velocity of the reaction of ethyl iodide ami sodium 3-thiu-l- 
henylurazole has been determined in solutions of concentrations 
from 0'3iV to 0'025A’. The percentage ionisation of the sodium 
salt has been measured at the same concentrations by means of the 
conductivity method. By substituting the values obtained in the 
equation + X la (l-n), satisfactory constants have been 

found for A”, and K m . The results indicate that the velocity of 
the reaction is a function of the concentrations of both the urazole 
ami the non-ionised urazole salt,. K, Cl. 

The Periodic System and Atomic Weight. Alois Bjleoki 
( Zeitsch . physikal- Chem., 1913, 82. 249— 252).— The author divides 
the elements into four groups, which end respectively with helium, 
arvon, xenon, and an unknown element. The lengths of these 
croups are in the ratio of the squares of the uneven numbers. It 
is shown that if a series of chosen numbers from 21 to 125 are 
multiplied by tbe factor T86, the atomic weights of some 36 of 
the elements are obtained with fair approximation. There is also 
a series of elements the atomic weights of which are whole numbers, 
and the author states that still a third series must exist the atomic 
weights of which will he found to be obtained by a combination of 
multiples of the numbers 1 and 1'86, .T.F.b. 

The Life and Work of Marcellin Berthelot. Fmile Jung- 
fleisch (Bull. Soc. chim., 1913, [iv], 13, i-cclx),-An obituary 
notice. T. A. H. 

Substitution of Ground Glass Stopper in Combination 
Barometer and Manometer. Ross Allen Baker ( J . Amer. them. 
Hoc., 1913, 35, 199).— Radulescu (A., 1912, it, 37) has described a 
manometer in which a ground-glass stopper is substituted for the 
usual sealed end. The author points out that he has used a similar 
device on a combination barometer and manometer. The use o a 
mercury seal round the ground-glass stopper prevents the ris o 
leakage. The larger tube, of capacity 10 — 15 c.c., which forms the 
mercury cup, may be fused on to the main tube, and 18 e j( sl > 
stoppered to prevent volatilisation of the mercury. 
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New Cover Glasa Support. Boss Allen BakSr (J. Amer. Chun 
Soc.. 1913, 35, 200). — A convenient cover glass support can be made 
by fusing three pieces of glass rod together at one end, and after 
wards bending them apart at equal angles and downwards to an v 
degree desired. g q - 

A Simple Form of Gas Generator. Frank Shkdden (J. }j 0 . 
Chem. Ind. 1913, 32, 3). — A cylindrical jar, 48 — 50 cm. high atl ^ 
18 cm. diameter, and fitted with a stopcock at the bottom, contains 
an inner tube, 10 cm. in diameter and narrowed at the top to i 
neck about 6 cm. in diameter, which is closed by a rubber stopper 
and glass stopcock. About 8—10 era. from the bottom the inner 
tube is constricted to a diameter of 1 — 2 cm. The inner tube rests 
on a glass triangle, arranged so as to allow free circulation, and is 
held in place by a wooden cover, which may, if 'necessary, be 
weighted with a leaden collar. 

When using powdery substances or fine-grained material, a filter 
plate is placed on the constriction before charging. A generator of 
the above dimensions will hold 5 litres of liquid and several kilos 
of solid. T.S.P. " 

A New Reflux and Distillation Condenser. Fkanz Micuei 
(Zeilach. angem. Chern., 1913,26, 88).— The lower end of the oondensei- 
which is not in the water jacket, is surrounded by a wider tube’ 
into the side of which is sealed a tube connecting it with, arfi 
opening into, that part of the condenser tube which is in the lower 
part of the water jacket. The vapour from the flask, when the 
condenser is used as a reflux, passes into the annular space between 
the two tubes, and hence through the side-tube into the condenser, 
from which it flows back as liquid, through the central tube, into 
the flask, T. S. P. 

Two Lecture Experiments on the Diamond. Wilheu 
Prandtl (Ber., 1913, 46, 216—217). — Moissan’s method of making 
diamonds may be modified as follows : In a cylindrical can of sheet 
metal, 10 cm. in diameter by 12 cm. high, is placed another 
cylinder, open at both ends, of less diameter, and the space between 
the two filled with dry, powdered fluorspar. The inner cylinder 
is then filled with a mixture of 200 grams of iron thermit and 
10 — 15 grams of powdered coke, after which it is withdrawn, so 
that the thermit mixture is surrounded at the sides by the fluor- 
spar, but is in direct contact with the bottom of the sheet metal 
can. Tire can is fixed on an iron ring placed above a vessel con- 
taining mercury covered with a layer of 15 — 20 cm. of water, and 
the thermit mixture fired. The liquid iron dissolves the carbon, 
melts through the bottom of the can, and is quenched in the wafer 
and mercury. The iron is then treated in the usual way to obtain 
the microscopic crystals of diamond, which are accompanied bj 
some doubly refracting, hexagonal plates, probably of carborundum. 

The combustion of a diamond in oxygen can be conveniently 
shown by heating it in a quartz test-tube, fitted with a cork through 
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which pass inlet and exit tubes for the oxygen and products of 
combustion respectively. The combustion of the diamond is started 
bv heating that part of the quartz tube on which the diamond 
r p S ts with a blowpipe flame. q g p 

Keaction between Calcium Permanganate and Ethyl 
Alcohol. F. Alkx. McDermott (J. Amer. Uhem. Soc., 1013, 35, 
219 ).— The following is recommended as a lecture experiment for 
demonstrating the oxidation of alcohol to aldehyde. A few frag- 
ments of calcium permanganate are dropped on a porous plate 
moistened with ethyl alcohol. The permanganate first scintillates 
and then glows for a few minutes, and irritating fumes, suggestive 
of formaldehyde, acetaldehyde, and acraldehyde, are produced, 
which, if drawn through a warm ammoniacal solution of silver 
nitrate, eSect a marked reduction. 

ijoAmyl alcohol reacts similarly, but somewhat more slowly, but 
methyl alcohol and acetone do not behave in this way. E. tt. 

Lecture Experiments Showing the Formation of Binary 
Liquid Eutectics. Nikolai S. Kurnakov and N. N. Efremov 
(/. Rubs. Phys. Chem. Soc. t 1912, 44 , 1992—2000). — Camphene end 
methylthiocarhimide readily form a liquid eutectic when mixed at 
the ordinary temperature, the change taking place in a few seconds, 
Also, owing to the appreciable vapour pressures of the two com- 
ponents, if these are placed in separate vessels in a dosed space, 
the liquid eutectic makes its appearance in the vessel containing 
the camphene after the lapse of about twenty-four hours. 

The authors have investigated this system, the specimen of 
camphene used having b. p. 158 — 158 5°, m. p. 49 3°, and [a] B + 
57'4°. The eutectic mixture is found to contain 73 mol. % of 
camphene, and to solidify at -8°. The limits of existence of the 
liquid phase at 15° are represented by 14% and 76’5% of methyl- 
thiocarbimide. The system forms no solid solutions of marked 
concentration, the two components separating in the pure state. 

Other systems forming liquid eutectics at the ordinary tempera- 
ture are: camphene-naphthalene ; camphene-benzene; camphene- 
phenanthrene, and methylthiocarbimide-naphthalene, but in these 
cases this occurs only within much narrower concentration limits 
than with campheue-methylthiocarbimide. The following composi- 
tions (mol. %) and solidifying points of the liquid eutectic were 
determined: (1) 86 camphene + 14 naphthalene, +7'5 ; (2) 90’o 
camphene + 9'5 phenanthrene, + 13'5°; (3) 65 methylthiocarbimide 
+ 35 naphthalene, +4'0°. ’ ' 


Inorganic Chemistry. 


A New Hydrogen Table. Ludwig Vasiho and A. ® CHINNER 
{Much, angeto. Chem., 1913, 26, 55— 56).— The authors have con 
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760 mm. is taken as 0‘ 08995 mg. 

Optical Investigation of Solidified Gases. IL Crystal- 
, Ornnerties of Hydrogen and Oxygen. Walter Wahl 
graphic ProP 6 ™® 8 or fo 7 61 g 69 . Compare A.. 1912, ii, 1044).-. 
(Hroc. Roy. i>oc., > ’ , ' v ; 0UB i y has been modified so as to 
The apparatus . P, crys talline form of hydrogen and 

facilitate the mves ig ^ teD J erature 0 f crystallisation, the 

“f dtv with which hydrogen crystallises is very large. The growth 
velocity with will y g . the fact that the needle-shaped 
structures are isotropic i and ^ a c tal fac e of the fullv 

branehes usually g ;nf f rr£ ,,i that, the hydrogen crystals, when 
developed crysta, . ^ ^ o{ tlle f orm3 of the regular system 

nch y in c5a1’facls? that is, the trisoctahedrou or the hexocta- 
h t°the case 

crystallisation se 9 ‘ low ] y j n order to obtain a homogeneous 

developed, and g cooling must take place slowly, and this 

crystallised prod > j 8 , When the crystalline substance 

“tX 00 “ is converted into a strongly doubly-refracting, 
fine-grained mass of ^for^EX otherX 

is polymorphous. temperature in question has not been 

I..K.C p»»* "I “ 

refer to the second crystalline modification. 

_ . .. .f -Water Vapour in Presence of Oxides of 

Condensation of Peroxide Evidence of the Forma- 

Nitrogen and of Hydrogen OxidatidD of Water Vapour, 

tion of Hydrogen Pero garth’s Atmosphere, 

Action of Ultra-violet Sunltg [iv] 39 1313— 1337). -The 

Willie Biebek (Ann. Phys>k , _1 9 1 . I has teen 

condensation oi wat ? r ^determining the nature of the nuclei 
examined with the view of determining tne which 

which act as condensation centres^ Ozonised ^ 

liminarv observations had shown to be tree from ^ ^ it 

was found to remain inactive ® xid6j on t fi 6 0 fcher 

The admission of a small quantity of g P vapour, 

hand, gave rise to ^ 

and subsequent expansion exp Tbege observations indicate 

formed persist for a consi 9Qg ; j 798 ) that nitrogen is acted 

that Pringals f.^Jr va poir, cannot be accepted. 

-ri -- 

" x,"Z™r.iu. «n» «* 
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oxygen prepared from hydrogen peroxide indicate that the same 
blue-coloured cloud is formed in oxygen which is free from nitrogen. 
The search for the substance which is active under these circum- 
stances indicates that it is probably hydrogen peroxide. This is 
formed when ultra-violet light acts on moist oxygen, as a result of 
(lie oxidation of water vapour by the, atomic oxygen, which is 
supposed to be produced by the action of the short -waved rays on 
die oxygen molecules. 

The formation of hydrogen peroxide by ultra-violet sunlight, is 
considered to be chiefly responsible for the atmospheric condensa- 
tion of water vapour, although nuclei resulting from the action 
of atomic oxygen on other constituents of the atmosphere, such as 
ammonia, are probably responsible for some portion of the effect. 

H.M.D. 

The Preparation of Anhydrous Hydrofluoric Acid and the 
Isolation of Fluorine. Frfbeutck D. Ciiattaivay (Cham iVews, 
jjj 3 ) 107, 37 — 39). — Historical. 

Chemical Reactions at Very Low Pressures. I. The 
Clean-up of Oxygen in a Tungsten Lamp. Irving Langmuir 
(J, Am^r, Chem. Soc., 1913, 35, 105 — 127).— On heating a tung-n. u n 
wire in a vacuum, a steady evolution of gas was observed. This 
was found to be due to water vapour given off by (lie glass of the 
bulb, which, on coming into contact with the hot wire, produced 
hvdrogen and oxidised the tungsten. It was found that in order 
to avoid the formation of the gas it was necessary to heat the bulb 
at 360° for an hour or more after it had been exhausted, and to 
absorb the water vapour by means of phosphoric oxide or liquid 
air. By this means about 300 cubic mm. of water-vapour, 20 cubic 
mm. of carbon dioxide, and 4 cubic mm. of nitrogen were withdrawn 
from a 40-watt lamp bulb. 

When a tungsten wire is heated in oxygen at a low pressure it 
oxidises to WO, at about 800° (abs.), but on raising the tempera- 
ture to 1200° (abs.) the oxide volatilises, and leaves the metal 
clean and bright. At temperatures above 1200° (abs.) oxygen 
at pressures below 0 02 mm. acts on a tungsten wire at a rate which 
is proportional to the pressure of the oxygen and the surface of 
metal exposed, and increases rapidly with the temperature. No 
fatigue effect call be observed. The velocity is not affected by 
varying the temperature of the hull). The mechanism of the 
reaction is discussed. *' 

The Presence of Selenium in Hydrochloric Acid. Ebhujuk 
Moi.es and S. Pina DE Rubies (Anal. Fit. Q«its ; , 1913, 11, 73— (7) 
--It is shown that selenium probably exists m some commercial 
acids in the form of the dichloride, produced when selemferous 
sulphuric acid is heated with salt. The presence of ferric chloride 
aids the formation of the selenium dichlonde although oxidising 
agents, such as chlorates and nitrates, do not have is e ec^. 
diluting a seleniferous hydrochloric acid, selenium is separa^ as 
an impalpable scarlet powder. 



ii. 210 


abstracts of chemical papers. 


The “Chemically Active Modification'’ of Nitrogen, p. 
Comte (PhytihJ. Zeitech., 1913, 14, 74-76 Compare Strutt, A„ 
191^1 ii 935). — Experiments are described which seem to show that 
the after-luminosity effect, which is observed when a Leyden jar 
discharge is passed through a discharge tube containing nitrogen, 
is dependent on the presence of small quantities of oxygen. The 
apparatus used by the author was very similar to that employed 
by Strutt (Joe. cit.). With nitrogen containing 06% oxygen, an 
intense orange-yellow after-luminosity was observed when the dry 
gas was passed through the discharge tube at a pressure of O'o— 1 
mm It is essential that the gas should be freed from water 
vapour, for traces of this inhibit the phenomenon. When the dry 
"as before entering the discharge tube, was passed through a 
hmg tube containing copper gauze and reduced copper oxide, heated 
■it 550° and then over phosphoric oxide, the after-luminosity was 
found to disappear almost entirely when the gas had been passing 
through the apparatus for some time. When a small quantity of 
air was allowed’ to mix with the oxygen-free nitrogen, the lumines- 
cent effect was again obtained. The observations indicate that 
there is a certain small proportion of admixed oxygen which gives 

the maximum after-luminosity effect , , 

It is also shown that the passage of dry air through a discharge 
tube is accompanied by a similar after-luminosity if the pressure 
in the tube is maintained at 6 to 10 mm. of mercury. H.M. T). 

Active Nitrogen. Erich Tied* (for., 1913, 46 340).-When 
pure nitrogen is used the active nitrogen of Strutt cannot be 
obtained. It is probable that the nitrogen used by Strutt con- 
tained oxygen, the presence of which gave rise to the observed 
phenomena The matter is being further investigated m order to 
find the true explanation (compare also Comte, preceding abstract). 

Catalytic Oxidation of Ammonia, II. D. Meseghisi (<?«■ 
attta, 1913, 43, i, 81—90. Compare A., 1912, u, 344).— The experi- 
ments have been continued for the purpose of comparing the 
efficacy of different catalysts. From the results (which are shown 
in tables and curves) it appears that the best catalysts are roasted 
pyrites, chromic oxide, ami a mixture of oxides of the rare earths 
(Nd. Pr, La) ; Fe.,0 3 . MnO,, and CeO, are less active. 

Chemistry of the Formation of Nitric Oxide ^n tEe High 
Tension Arc Adolf Koexto (Btr.. 1913. 46, 132— 1.14). 

are made active before combining to form nitric oxide. 

'Chemical Reactions in Compressed Gases. De f 0 “^ OS |j ]3 
of Nitric Oxide. Emil Br.n.b nd Boubnofi ' 

156, 228—230. Compare A., 1909, n, 557; 1910, . ’ wi(lc 

541 -A study of the decomposition of nitric oxide 



INORGANIC CHEMISTRY. 


ii. 211 

ranges of pressure (50 to 700 atmos.) and temperature (-80° to 
r ,00°). Nitrogen,, nitrous and nitric oxides, and nitrogen trioxide 
and peroxide were found in the products of the reaction The 
authors consider that two reactions take place simultaneously 

namely: 

(1) 2NO = N 2 + 0 2 aud (2) 4N0-2N.0 + 0. 

the second predominating, the higher oxides of" nitrogen beiim 
produced by the secondary action of the oxygen oil the uutrans 
formed nitric oxide. At constant pressure, rise of temperature 
accelerates the transformation and favours reaction (2) and the 
secondary formation of nitrogen peroxide. Increase in pressure 
accelerates the decomposition of the nitric oxide into more stable 

substances. W. C . 


The Luminescence and Ionising Action of Inactive Gases 
Saturated with Phosphorus Vapour. Hahs Schmidt (. PhyrihU . 
Xiitseh ., 1913, 14, 120 — 123). — When a current of purified hydrogen, 
carbon dioxide, or nitrous oxide is passed through an emulsion of 
phosphorus in water or tlirough a solution in benzaldehyde, the 
luminosity and cloud formation, which are observed in the early 
stages, gradually diminish in intensity, and disappear when the 
oxygen has been completely removed from the apparatus. With 
a current of coal gas these effects vanish before the oxygen has 
been entirely displaced, and in this respect coal gas behaves like 
small quantities of ethyl ether, chloroform, ethyl alcohol, and other 
substances. On passing pure oxygen through the emulsion or 
solution, the luminosity and cloud formation disappear as the 
partial pressure of the oxygen rises in consequence of the removal 
of air. 

When the inactive gases charged with phosphorus vapour are 
passed into the chamber of an electroscope, ionisation currents are 
obtained, which are very much larger than the currents obtained 
when air similarly saturated with phosphorus vapour is passed into 
the chamber. H. M. D. 


The Formation of Hypophosphoric Acid in Corne’s Reaction. 
Fritz Taucttert (Zaitach. anorg. Cham., 1913, 79, 350 — 354). — The 
iction of yellow phosphorus on copper nitrate (Corne, A., 1882, 
1264) has been investigated by Rosenheim and Pinsker (A., 1910, 
ii, 708), who attributed the formation of hypophosphoric acid to the 
action of the copper ion, aud not of the nitrate ion. A comparison 
af other copper salts confirms this result, copper sulphate, chloride, 
formate, oxide, and phosphate also giving hypophosphoric acid. 
When phosphorus acts on copper hypophosphate, the quantity of 
hypophosphoric acid is also increased. 

The reactions occurring are: 

(1) 5Cu(N Oj)„ 4- P 4 + 8H 3 0 = 2H 3 PO t + Cu 3 P 2 + 2Cu + 10HN 0 3 . 

(2) 4Cu(N 0 3 )' 2 + P 4 + 6H a O = H 4 P 8 0 6 + C!u 3 P 2 + Cu + 8HNO s . 

The nitric acid then reacts with the copper phosphide and excess 
of pbusphorus, forming phosphoric and phosphorous acids and nitric 
oxide. Not more than 7% of the phosphorus is obtained as hypo- 
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phosphoric acid, whilst as much as 20% may he obtained from a 
hot solution of copper sulphate. t C. H. D. 

The Synthesis of a Silicalcyanide and of a Felspar. 

J. Emerson Reynolds ( Pros . Roy. Soc. t 1913, A, 88, 37— 48).- -i, t 

various papers (compare T., 1906, 89 , 397- 1909, 95 , 505, 508, 
513, etc.) the author has given an account of organic compounds 
containing the silicocyanogen group, SiN, in combination, the 
existence of such compounds affording complete proof that silicon 
has a marked affinity for ter valent nitrogen. In the mineral king 
dom, no definite compounds of silicon with nitrogen have been me) 
with, but the existence of the great group of “ alumino-silicates " 
affords clear evidence of the strong attraction of silicon for 
aluminium. The question therefore arises as to whether some of 
the alumino-silicates may not be regarded as fully oxidised products 
of silicides of tervalent aluminium, somewhat analogous to SiN, 
which have been formed at high temperatures in the first instance 
below the oxidised crust of the earth. Such "nuclear'’ silicides 
should be obtained either by the complete deoxidation of the 
corresponding native silicates, or by direct synthesis from the 
suitable elements. The first method has been found to be imprac- 
ticable, but the second method has given satisfactory results. 

The compound of silicon and aluminium analogous to cyanogen 
would have the formula Si 2 Al 2 , the name suggested for it being 
silicalcyanogen. Attempts to prepare this compound by synthesis 
from the elements were not satisfactory, combination to any 
material extent not taking place when a liquid mixture in atomic 
proportions is heated to full redness for more than two hours. It 
is well known that carbon and nitrogen behave similarly, but in 
the presence of a third element, such as an alkali metal, com- 
bination takes place with the formation of a cyanide. A mixture 
of silicon (103 grams), aluminium (100 grams), and calcium (74 
grams), that is, in the proportion of Ca: 2Si: 2A1, behaves in an 
analogous manner. The silicon and aluminium are fused together, 
and then the calcium added in small portions at a time, the mass 
being stirred with a steel rod. After cooling, a dark grey, 
crystalline mass is obtained, the brilliant crystalline faces of a 
fracture apparently belonging to octahedral forms. The substance 
is analysed by decomposing it in a current of dry chlorine, and 
found to have the formula CaSi 2 AU, that is, it is a c-akium 
nlicalcyanide, analogous to CaC 2 N 2 . It is readily attacked by 
hydrochloric acid, slowly by boiling nitric acid, and hardly at all 
by hot sulphuric acid. Sodium and potassium hydroxides readily 
decompose it. It is only very slightly attacked by oxygen until the 
temperature of the oxybydrogen flame is reached, but if heated to . 
low redness in a stream of moist oxygen, it is converted into a white 
mass having a composition agreeing with that of the mineral 
anorthite, namely, CaAl 2 Si 2 O g , with which mineral its physical 
properties are also in agreement. 

Experiments in which the alkali metals were used instead of 
calcium gave indications of the formation of a (sodium) silical- 
cyanide, but pure products could not be obtained. T.S.P. 
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Tschermak’s Method for the Isolation of Silicic Acids 

Ennio Baschieri (Jakrb. Mm., 1912, ii R e f W . r, n , VT 

Toscana Sci. M*. 1910, 19, 84-87. Compare a’ I9U ^SoT-The' 
following percentages of water were determined in the ’silicic acids 
isolated from apophylhte and datohte by the use of various acids 
„) definite concentration (The numbers given in parentheses are 
those in which the transformation point bad been passed.) 


Ai'ophyllite 
Datolite 


HC1 (Dl-2). 
12*39, 12-69 
( 11 - 66 ) 


HoSOjg (L) 1 -i). 

12-03, (10-0n 
' 12-67 


HXO;; (U 1-5). 
11-33, (10-63) 
13-55, 13-9S 


These results, as well as those obtained with some other silicates 
are in close agreement with those obtained by other observers and 
the correspondence can scarcely be accidental. The method is 
therefore of value in indicating the constitution of silicates (com- 
pare Miigge, A., 1908, ii, 277). L j g 


Tendency of Haloids and Phosphates of the Same Metal to 
Combine. II. Alkali Fluorides and Phosphates. Mario 
Amabori (vliit R. Accad. Lined, 1912, [v], 21, ii, 688-695. Compare 
A., 1912, ii, 940).— The present paper deals with the systems 
formed by the fluoride and phosphates of potassium. The melting 
point of potassium fluoride was found to be 855°. 

In the system KF-KP0 3 there is evidence of the formation of the 
compound 2KF,KP0 3 at 793°, and of the formation of the com- 
pound KF,KP0 3 at 880°. Mixtures containing from 0 — 20 mol. % 
of phosphate show a eutectic point corresponding with 742° and 
20 mol. % of KP0 3 , whilst those containing from 50 — 100 mol. % 
KP0 3 have a eutectic at 604° (82 mol. % of 1(.P0 3 ). Mixtures with 
0—45 mol. % of KP0 3 show a slight pause at 540°, which probably 
corresponds with the transformation point of the compound 
2KF,KP0 3 . The transformation point (450°) of the metapliosphate 
is observed in all the mixtures up to 60 mol. % of potassium fluoride. 

In the system KF~K 4 P»0 7 there is a eutectic at 730° and 
20 mol. % of K 4 P,Oj. Tiie transformation point (278°) of the 
pyrophosphate is shown by all mixtures down to 10 mol. % of 

K,P.O r . 

The system KF— K 3 P0 4 has a eutectic at 766° (20 mol. % of 
K 3 P0 4 ), and there is a further development of heat in the solid 
mass at 700°, probably due to the decomposition of a compound. 

R.V.S. 


Borates. The System (N H 4 ),0-B 2 0 s -H 2 0 at 30°. Cl. Sbokgi 
{Alii It. Accad. Lined, 1912, [v], 21, ii, 855 — 859). — The experiments 
were carried out by keeping mixtures of the three substances in a 
closed vessel in a thermostat at 30° until equilibrium was reached. 
Of the eleven ammonium borates which have been described, only 
one, namely, (NH 4 ) 2 0,5B 2 0 3 ,8H„0, was obtained, and in addition 
a new borate, 2(NH 4 ) 2 0,4B 2 0 S ,5H,0. 

A new form of stirrer and shaker is described. A vertical axis 
bearing the pulley carries also a crank, and the cmnk-rod is a 
VOL. civ. ii. 45 
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rack, which engages with a pinion borne on a second vertical axis 
The lower end of the second axis dips below the water of the 
thermostat, and to it the vessels to be shaken are attached sym- 
metrically. When the pulley is revolving, the rack is moved to 
and fro, so that axis of the pinion makes revolutions in opposite 
directions alternately; this motion shakes the vessels and stirs the 
water of the thermostat at the same time. R. Y. g. 

Sliver Thioaluminates. Livio Cambi (Atti Acmd, Linui 
1912, [v], 21, ii, 837 — 842). — The author has investigated the 
system Ag 2 S-Al 2 S 3 by the method of thermal analysis. The 
thermal analysis was effected in graphite crucibles in a current 
of hydrogen sulphide, and the composition of the mixtures was 
deduced by subsequent analysis. Mixtures containing more than 
40 mol. % of A1 2 S 3 do not yield satisfactory results. Evidence was 
obtained of the existence of a compound, 4Ag 2 S,5Al 2 S 2 , which 
melts unchanged at 1035°, and probably another compound decom- 
posing at 825° (which is very near a eutectic point) and containing 
60 — 70 mol. % of Ag 2 S. The compound 4Ag 2 S,5Al 2 S 3 forms homo* 
geneous, flesh-coloured, birefringent crystals. R. y, g 

Hydrates of Calcium Oxide and their Molecular Com- 
pounds, I. F. Selivanov (/. Russ. Rhys. Chem. Soc ., 1912, 44 
1797 — 18131. — The author has studied, first, the composition of 
hydrates oi calcium oxide prepared by slaking lime obtained bv 
heating marble or calcium nitrate or oxalate, or by precipitating 
calcium chloride solution with sodium hydroxide, and, secondly 
the action on these hydrates of dry water vapour. 

The hydrates obtained by slaking specimens of calcium oxide of 
different origins all agree closely in composition with the formula 
Ca(OH) 2 , whilst the precipitated hydrate contains an appreciable 
excess of water. 

These hydrates absorb water vapour, but hold it only loosely 
change of temperature from 14'5 — 16° to 21° resulting in a loss of 
almost one-third of the absorbed water. This absorbed water is 
largely lost in a desiccator containing heptahydrated zinc sulphate 
or hexahydrated calcium chloride, and is almost completely given 
up in presence of sulphuric acid or on heating at 60°; the last 
traces of the water are given up only with difficulty. Considerable 
differences in the proportion of absorbed water held by the hydrate 
are virtually without influence on the solubility in water. 

From the results of his experiments the author draws the conclu- 
sion that the amorphous hydrate of calcium oxide and water behave 
one to the other in the same way as two liquids exhibiting slight 
mutual solubilities, a solution of the hydrate in water and one of 
water in the hydrate being formed when the two are shaken 
together. T. H. P. 

Solubility of the Nitrates of the Alkaline Earths in 
Mixtures of Alcohol and Water at 25°. Joh. D’Ans and K. 
Si&ulek (Zeiteck. physikal. Chem., 1913, 82, 3D — 44).— Mixtures of 
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Si “tss; u ; 

Three types of fallibility ieothert„ a | 3 afe 0 bUitierl : mhj 
barium nitrate which does not form compounds wit], either w^ 
or alcohol, a straight line curve is obtained, showing decreasing 
solubility with increasing alcohol concentration. (21 With stoif 
tium nitrate, which forms the compound Sr(Noi, 411,0 wh h 
water, but does not form a compound with alcohol, acurve whic 
is divided into two branches is obtained owing to (he fact thal 
the hydrated salt is stable in the dilute alcohol ^luHons wldl^ 
wrui dr T S Sa L •? s ‘ able ™ concentrated alcohol solutions. 

( Vo7MnlT H ™' W iu Ch , ! °, r V C ^0 ::h 41l,0 with water 
and Ca(NO|) 3 ,2C 2 H 5 -OH with alcohol, a curve of three branches is 
obtained. It is round that between the areas in which the hydrate 
and alcoholate are stable there is a small metrvstable region in 
which anhydrous calcium nitrate constitutes the solid phase The 
solubility of the three nitrates was also determined at 25° in methyl 
alcohol, ethyl alcohol, propyl alcohol, isobutyl alcohol, amyl alcohol 
acetone, ether, and paracetaldehydc. Barium nitrate is found to 
dissolve to a slight extent only in all the solvents. Strontium 
nitrate is very slightly more soluble, whilst calcium nitrate is very 
soluble except in the cases of ether and paracetaldehydc, in which it 
is not. more soluble than the other nitrates. ' J F M 


Action of Aqueous Barium Hydroxide on Certain Kinds 

of Glass. Curt Bunge (Ztitsch. anal. Chem., 1913, 52, 15 17). 

An insoluble coating observed in a burette in which jF/4-barium 
hydroxide had been kept was found to consist of barium sulphate. 

Further investigation proved the sulphate to be derived from 
the glass, and evidently owing to the use of sodium sulphale in 
glass manufacture. L de K. 


The Solubility of Gluciaum Sulphate in Water and Sul 
phuricAcid. Fkitz Wiiitii awe. Chem., 1913, 79,357—359. 

Compare Parsons, A., 1904, ii, 658; 1905, ii, 34; Levi-Malvano, A., 
1906, ii, 165). — The solubility of glucinum sulphate hexahydrate in 
water at 25° is much less than that, previously recorded, being only 
0 07857 mol. in 100 grains of solution. Sulphuric acid al first only 
slightly lowers the solubility, but beyond 12’5.V the hexahydrate. 
passes into the tetrahydrale, the solubility of which is much further 
diminished by sulphuric acid. As the solubility curve of alumin- 
ium sulphate in sulphuric acid has an entirely different form, this 
property may be used for the purification of glucinum salts. 

“ ' ' C.1I.D. 

Glucinum Chromates. N. A. Oai.ov {/.zitvh. annry. Clm , 1913, 
79, 365 — 367. Compare Bleyer and Moormann, A., 1912, ii, 762). 
[“•The following compounds have been obtained : from glucinum 
fulphate and potassium chromate, 9G10,GICr0 4 ,16H 3 0 and 20H 3 O 
r ll{ ’ 14G10,GlCr0,.31Hn0 ; from a solution of glucinum hydroxide 
In chromic acid and potassium chromate, l‘2G!0,GlCr0 4 ,16H 3 0 ; and 
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by precipitating a solution of glucinum hydroxide in chromic acid 
with alcohol, 5G10,GlCr0 4 ,14H 2 0. Glucinum and aluminium 
chromates are gradually hydrolysed by water, without the forma- 
tion of any definite basic salt. C. H. D. 

The Thermal Dissociation of Amorphous Magnesite, o, 
Kallauker (Ch#M. Zeit, 1913, 37. 182). — Amorphous magnesite 
begins to lose carbon dioxide at 500°, but the temperature at which 
the evolution takes place almost momentarily is 620 — 625°. 

. T.S.P. 

Action of Hydrogen Peroxide on Alkaline Solutions ol 
Lead Oxide. V. Zotier [Hull. Soc. chim ., 1913, [iv]. 13, 61 — 6fi). 
— In this reaction lead peroxide is first formed, which then reacts 
with some hydrogen peroxide, giving rise to oxygen and some lead 
oxide, so that the precipitate produced usually consists of both 
oxides. 

With increasing quantities of hydrogen peroxide, the quantity 
of lead peroxide rises to a maximum, and then remains constant. 
For the quantity of hydrogen peroxide necessary to produce this 
maximum quantity of lead peroxide, the reaction is expressed bv 
the equation lOPbO + 10H 2 O 2 — 10H 2 O + 4PbO 2 + 6PbO + 30 2 . 

The amount of lead peroxide formed diminishes with rise of 
temperature, slightly up to 30°, considerably from 30° to 60°, and 
very rapidly above 60°. About 90 — 95°, lead peroxide is formed, 
but disappears immediately, due to the second phase of the reaction. 

Water has little influence on the reaction, and considerable 
quantities must be introduced before differences greater than those 
due to experimental error are noticeable. 

The quantity of lead peroxide formed diminishes as the ratio 
NaOH : PbO increases, and with sufficient sodium hydroxide the 
lead peroxide formed is immediately decomposed. T. A. H. 

Tendency of Haloids and Phosphates of the Same 
Metal to Combine. III. Fluoride, Chloride, and Phosphate 
of Lead. Mario Amadori (Atii R ArmJ. Lincei, 1912, [v], 21, ii. 
768 — 774. Compare this vol., ii, 213). — Lead orthophosphate has 
m. p. 1006°, and its cooling curve shows a transformation point 
at 782°. Mixtures of lead orthophosphate and lead fluoride, 
containing from 0 to 10 mol. % of phosphate, show a eutectic 
corresponding with 678° and 7'5 mol. % of phosphate, The curve 
also shows a maximum at 1046° and 75 mol. % of phosphate, 
and at this temperature the compound of the same composition, 
PbF 2 ,3Pb 3 (P0 4 ) 2 , crystallises. The eutectic pause is not seen in 
mixtures containing more than 10 mol. % of phosphate. The curve 1 
of the compound PbF 2 ,3Pb<,(P0 4 ) 2 shows a transformation point at 
696°, and it probably exists also in a third modification. There is 
complete miscibility between the a-form of the compound and the 
a-form of the phosphate, and there is extensive solubility in ^ ie 
solid state between the a-form of the compound and the fluoride. 
Between the presumed 0-form of the compound and the 0-form 
the phosphate there is also probably complete miscibility, whilst thw 
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modification oE the compound and the fluoride i -obiMv form , 

series of nuxei crystals. The y-form of the impound is not 
miscible (or is miscible only to a very limited extent) with the 
p-torm of the phosphate, and it is not miscible with the fluoride 
Owmg to the volatility of the chloride, the experiments with lead 
chloride and lead orthophosphate were mainly qualitative but it 
is probable that a compound is formed analogous to that above 
described; its m. p. lies above 1100°. 

The compound of fluoride and, phosphate corresponds with 
calcium salts (apatite) occurring in nature, and that between 
chloride and phosphate would correspond with pyromorphite. 

R.V.'S. 


Double Salts of Thallous Chloride with Ferric Chloride 
and with Bismuth Chloride. G. Scarpa (Atli R. Accad. Linen, 
1912, [v], 21 , u, 719 725). — The paper gives an account of the 
thermal analysis of the systems T1CI -FeCl 3 and TlCl-BiC! 3 . 

In the case of the former system the volatility of ferric chloride 
causes some experimental difficulties, and it is necessary to determine 
the composition of the mixtures by actual analysis of the separated 
solid. For the same reason, it is not possible to deal witli mixtures 
containing more than 62 mol. % of ferric chloride. There is a 
eutectic corresponding with 266° and 26 mol. % of ferric chloride, 
and a maximum at about 33 mol. % of ferric chloride and 290°. 
This indicates the formation of a compound 2TlCl,FeCI 3 , stable on 
fusion. Mixtures containing more ferric chloride show a eutectic 
point at about 220°, and the initiation of crystallisation is very 
high ; for instance, the mixture with 62% of ferric chloride begins 
to crystallise at 299°, which is almost the m. p. of ferric chloride, 
[t is therefore legitimate to suppose that the curve would show 
another maximum above this point. 

In the system TlCl-BiCl 3 , there is a eutectic corresponding with 
360° and 12'5 mol. % of bismuth chloride, and a maximum at 413° 
(25 mol. % of bismuth chloride). A pause occurs at 330° (about 
40 mol. % of bismuth chloride), and a more evident pause at about 
225° (52 mol. % of bismuth chloride). The curve then descends 
to a eutectic at 150° (67 mol. % of bismuth chloride), and finally 
rises to the m. p. of this salt. Mixtures containing 0 — 25 mol. % 
of bismuth chloride show a pause at 360°, which vanishes for the 
25% mixture; this indicates the existence of the compound 
3TlCl,BiCl 3 . Mixtures from 25% to 40% of bismuth chloride 
exhibit a slight pause at 330°, probably due to the formation of 
a compound 2TlCl,BiCl s , which decomposes on fusion. Mixtures 
containing 35 — 50 mol. % of bismuth chloride show a pause at 224°, 
which demonstrates the existence of a compound 3TlCl,2BiCl„ 
decomposing on fusion. Above 70% of BiCl 3 , the mixtures deposit 
mixed crystals. R. V. S. 


Molecular Complexity of Metals in the Solid Phase. 
Raurizio Padoa and F. Bovini {Alii R. Accad . Lincei, 1912. [»]. 21 , 
n, 708—713). — From the diagram of the system copper bismuth, 
which is known, the authors calculate the cryoscopic constant of 
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copper (874-5) in good agreement with the value obtained from 
Z heat of fusion of copper (855). Mixtures of c6pper and silicon 
containing little silicon are simple solutions of the silicon in the 
copper and applying the above constant the authors calculate 
(from ’publisheddata of this binary system) the molecular weight 
of silicon dissolved in liquid copper. The values obtained vary 
from 32-7 to 24'5, indicating that in these circumstances silicon 
is monatomic. It is probable that its state of aggregation is the 

same also in solution in solid copper. . . 

rWifh Carlo Maram-I-TIic authors have also determined the 
molecular complexity of cadmium in solution m solid tin. In the 
Tstem Sn-Cd-Bi, bismuth does not form solid solutions with 
either of the other constituents, whilst cadmium gives a solid 
solution with tin. Analysis of the crystals separating from the 
solution of cadmium in tin (bismuth being also present) show 
that the solid solution has very nearly the same composition as the 
liquid solution, the partition coefficient being sensibly constant and 
therefore the cadmium has the same degree o molecu ar complexity 
in both, that is, it is monatomic also in the solid solution. R. V. S. 

Electrical Conductivity of Alloys of Copper and Zinc. 
Nikolai A. Puscmu and V. N. Rjashski (J. Russ Ph/s. Chm. Soc.. 
,q,o 44 1905-1918) —Investigation of the electrical resistance 
and of its ’temperature-coefficient for alloys of copper and sine gives 
Results in general agreement with Shepherd's conclusions based on 
the melting-point diagram and on the microstructure (A 1904,ji, 
flA9\ The svstem forms (1) the solid solutions: o, 0 36 atom , 0 ; 
V 9 67 atom % e, 80— 85 7 atom % ; and 91-100 atom % 
^f (2 The mixed crystals! « + 3 , 36-50; 3 + y> «?-«’ 

“ + e 67—80 ; and « + ,, 85'7-91 atom % of zinc. The existence 
of the solid solution, 3, within narrow limits is regarded as a sign 
of the existence of the definite compound ZnCu, which is slight y 
dissociated at the ordinary temperature. The results also indicate 
the probable existence of the two compounds, Zn 2 Cu and _Zn,Cn 
(compare also Norsa, A., 191-, «, 890). 

Th« Tensile Strength of the Copper-Zinc Alloys. J.M. 

PhysM ChJ., 1913, 17, l-25).-The brasses examined 
.a fi,p whole ranee of useful mixtures, namely, from 47 5$ 
to 100% of copper. The metals were melted under coal gas and 
poured from a pkg hole in the bottom of the crucible m order to 

- • i s5 srr - ■ 

a lens of pipe formation or pinholing after _ fractur e wa ] 

After casting, the bars were quickly removed from 
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and chilled in water from a temperature of 700— anno 
subjected to no other heat treatment before testing 8 c ’ "'T 

they consisted of pure a-phase down to 66 «/ „ g ' Loi:sc< l ue »tly 

Crystals from 66% to 57% of copper p U r sTi Ft* “ Md 
to 50%, and mixed 0- and y-crystahfbelow 50% * Owtol toX r ? 
temperature of quenching, a- and y-mixtures were not mein? ” g j 
in the range of compositions studied, pure y- as well £ +1 a " d 
and r , -phases do not exist. P T ’ as as tile 8 • 

The a-brasses have a tensile strength which is 
about 33,000 lb. per sq. in. from 95% to 66" of 1 C ° USti "‘, at 
the 0-phase appears, the strength rises and attains a mf' " ' el * 
55% in the pure 0-phase of about 71,000 lb or when xn , ,,u ' n a8 
oil the reduced area, 100,000 lb per so in will i Ci * Iculated 
H'8%. The strength fails off rapidl^ when ce i, £ °, n * at,ou ° f 
the 47-5% copper alloy, which appeared to contain itoouHhree. 
fourths 0-crystals with one-fourth y-crystals, givi.m 23 000 lb onto 

The maximum elongation of 36% was observed in tlie a-pha, 

62% to (0% of copper, the corresponding tensile strength beini' 
36,000 lb. Occasional specimens gave higher results; tor^amph 
in one case the elongation was 60%, and in another the tensih 
strength 137,000 lb. per sq. in. 

It was noticed in casting that alloys between 100 '' ami SO ' of 
copper and between 65% and 47 5% of copper usually <mve homo, 
geneous test-pieces, whereas between 80% and 65"’, "of copper 
(maximum ductility), it was difficult to obtain castings free from 
porosity. The best pouring temperature was from 100° to 200° 
above the liquidus. Below this the metal was usually too viscous 
and above this it often contained black spots of porous material. 

K.J.C. 


Some Basic Copper Sulphates. George Fowles (J. Soc. Chm. 
Ini., 1913, 32, 9).— The anthor points out that some of the results 
published by Ermen (A., 1912, ii, 453) have been obtained pre- 
viously by other investigators. T S P 


Blue Gelatin Copper. Wilder D. Bancroft and T. R. Briggs 
(J. Ind. Eng. Chem.. 1913, 5, 9 — 1 1). — One gram of gelatin is dissolved 
in 325 c.c. of a 1% solution of cupric acetate, and the solution 
electrolysed for five minutes between carefully cleaned and burnished 
electrodes of sheet copper, using a current density of 0'15— 0'45 
ainps, per aq. dcm. at the cathode. The cathode becomes covered 
with a thin, pale brown deposit, possessing a peculiar, slippery 
surface, owing to the gelatin deposited with the copper. If the 
cathode is washed, and then immersed in a 5% solution of copper 
acetate containing no gelatin, a series of remarkable colour changes 
takes place until the surface has acquired a magnificent deep blue 
coloration. The process of the formation of this blue colour is 
called “ development ” by the authors. 

Gelatin, in concentrations varying from 0'25 to 0'66%, must he 
Present for development to occur. The copper acetate may be 
replaced by copper propionate or formate (not so good), but not by 
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the sulphate, nitrate, or chloride. The most satisfactory tea. 
peratures lie between 20° and 40°; at 50° or high'er temperatures 
red or golden films are produced, which will not develop, but tnav 
be preserved by ' lacquering. The copper acetate or propionate 
solution should contain 1 or 2 parts of the crystallised salt to 100 
parts of water; the limits of current density are given ahove 
Anodes of nickel, brass, or platinum may be used. 

Experiments with various solutions showed that development takes 
place successfully only in solutions of copper acetate or propionate 
so that this phenomenon must be a function of the copper contained 
in the developing solutions. If the developed electrode is placed 
in a solution of hydrazine hydrate, the colour slowly disappears 
with evolution of nitrogen; it may then be re-developed, but not 
to such a good colour as before, in copper acetate solution. If the 
deposited film is left undeveloped for several hours, it completely 
loses its power of developing in copper acetate, probably because of 
oxidation. 

The deposited film of metal is probably an irreversible gel of 
colloidal copper, and the process of development is an adsorption 
of hydrated copper oxide by the surface of the colloid film, This 
hydrated copper oxide is present as a suspension in very appreciable 
quantities in the acetate or propionate solutions. ' T. S. T. 

Action of Distilled Water on Impure Aluminium. Alberto 
Scala ( Atti R. Accad. Lined, 191 3, [v], 22, i, 43 — 49) — When ordinary 
aluminium (Kahlbaum) is kept in contact with carefully prepared 
distilled water at the ordinary temperature it eventually shows signs 
of chemical action, for the surface becomes black, and bubbles of 
gas appear. The time elapsing before this action is evident varies 
from months to days in different experiments, but when once 
started it proceeds somewhat rapidly. Suspended in the water are 
then to he found aluminium hydroxide and a chestnut-coloured 
substance, which is a compound containing aluminium, iron, and 
perhaps silicon. During the reaction hydrogen is evolved. 

R.V.S. 

Alloys of Aluminium and Vanadium. Nicolas Czako 
(Compt. rend., 1913, 156, 140 — 142. Compare Moissau, A., 1896, 
ii, 608; Matiguon and Monnet, A., 1902, ii, 326). — By fusing 
vanadic acid with aluminium in the necessary proportions, the 
author has prepared alloys of aluminium and vanadium, containing 
from 1 to 80% of vanadium, and has examined them nricrographi- 
cally. He has isolated crystals having the definite constitution 
A1 3 V and A1V, and obtained indications of a compound A1V 2 . The 
hardness of the alloys increases with the vanadium content up to 
60%, when it is from 6 to 7, after which it diminishes. The alloy 
containing 53% vanadium is full of cavities, and in consequence 
difficult to examine micrographically. V. G. 

The Crystallisation of Pure Aluminium Salts from Solu- 
tions containing Iron, and the Artificial Preparation of 
Halotrichite. Fritz Wirth (Ze.iUrh. angew. Chtm., 1913. 26, 
81 — 83). — The author has determined the solubilities at 25° of 
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ferrous sulphate, aluminium sulphate, and of each of these salts in 
the presence of. varying proportions of the other, in order to 
an of the emtence of the double salt, halolrichite. 

, ? solubilities of the pure components 
■ 1 0 a!ummmm sulphate, and V503 mols. 

in iOOQ grams of solution. The double salt exists 
over the region between the two solutions containing respectively 
0*723 mol. of aluminium sulphate and 0*38 mol of ferrous sulphate 
and 0*7045 mol. of aluminium sulphate and 0 6827 mol. of ferrous 
sulphate. It follows that from a solution containing equimolecular 
quantities of the two salts, ferrous sulphate first crystallises, and 
then the double salt. The preparation of the double salt is best 
carried out by shaking a solution, saturated with respect to the 
two components, with the solid sulphates contained in a silk bag. 
Strongly supersaturated solutions are thus obtained, from which 
the double salt separates after a few hours. 

The solubility curve gives the conditions of relative concentrations 
under which pure aluminium sulphate can be crystallised out from 
a solution containing ferrous sulphate, and experiments made by 
the author show that complete separation of aluminium from iron 
can thus be carried, out. If the iron is in the ferric condition, 
separation is impossible, owing to the formation of mixed crystals; 
the iron must first be reduced to the ferrous state. A method is 
thus given, which is applicable commercially, for the preparation 
of pure aluminium sulphate from bauxite. T. S. P. / 

The Solubility of Aluminium and Iron Sulphates in Sul- 
phuric Acid. Fritz Wirth (Jfoilsch. anorg. Chem., 1913, 79, 
360 — 364).— The presence of sulphuric acid at first increases the 
solubility of aluminium sulphate in water, but a further addition 
of acid produces an enormous depression. From 20A onwards there 
is again a slight increase, without any change in the solid phase. 
This has already been observed with other sulphates. With con- 
centrated sulphuric acid, aluminium sulphate forms the compound 
A yS 0 4 ) 3 ) H 2 S 04 , 3 H<j 0 , the mixture solidifying after a few hours. 

Ferrous sulphate is converted into the monohydrate by sulphuric 
acid of greater concentration than 1‘2'5A at 25°. The solubility 
curve of ferrous sulphate in sulphuric acid is nearly parallel to that 
of aluminium sulphate as far as 40% H»SO. t . Ferric sulphate is 
somewhat less soluble. C. H. D. 

Ultramarine Compounds. II. L. Wundek (Zeilsch. anorg 
Chem., 1913, 79, 343 — 349. Compare this vol., ii, 54}.— When 
ultramarine red is heated out of contact with air, it is converted 
into a blue product, the loss of weight which occurs being due to 
loss of water. The constitution is, however, changed, as the new 
blue evolves hydrogen sulphide with acids, whilst the red yields 
sulphur dioxide. It differs from commercial ultramarine blue in 
not being converted into violet by heating in chlorine rnd hydrogen 
chloride at 170 — 250°, and in not being reduced to white by the 
action of phosphorus in carbon tetrachloride. In accordance with 


determine one regu 
FeS0 4 ,Alg(S0 4 ) s ,2‘ 
are respectively 01 
n f ferrous sulphate 
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its higher proportion of silica, the new blue is more stable toward* 
acids and alum than ordinary ultramarine. • 

The presence of the sodium is necessary for the blue colour 
complete replacement by mercury yielding a yellow product. The 
violet ultramarine yields a yellow silver derivative, which again 
becomes violet when heated with lithium chloride. The silver 
derivative of ultramarine red is brown, and is free from sodium 
Alkali haloids convert it into blue. 

The blue colour is considered to depend on (1) the presence of 
an alkali metal, (2) the direct union of a part of the sulphur with 
metal, (3) the presence of a part of the sulphur in a lower state of 
oxidation. Neither aluminium nor silicic acid is essential, as the 
former may be replaced by boron, and the latter by a polyboric 
acid, Boron-ultramarine, however, fulfils the conditions mentioned 
above (compare Hoffmann, A., 1906, ii, 545). The colloidal theory 
of the blue colour is rejected. C. H.T). 

The Heusler Ferromagnetic Manganese Alloys. Edgak 
Wedekind [Zeitsch. ang?.w. Chem., 1913, 26, 72). — Polemical, a 
reply to Heusler (this vol., ii, 139). L. dk K. 

The Reactions which Accompany the Osmosis of Hydrogen 
through Iron. Georges Charpy and S. Bonnerot ( Compt . rtrd 
1913, 156 , 394 — 396. Compare A., 1912, ii, 336). — A studv of the 
change in iron and steel when submitted to the prolonged diffusion 
of hydrogen through it at 600 — 900°. Iron thus traversed for a 
long time by a current of hydrogen does not absorb any of the 
gas, siuce the amount of hydrogen obtainable on heating the iron 
in a vacuum is generally slightly less after than before the osmosis. 
The physical properties of the metal are modified, it being softened 
by prolonged diffusion of the gas, which exercises a reducing action, 
removing such constituents as sulphur, phosphorus, and carbon in 
the form of their hydrides, the desulphurisation being particularly 
rapid. In an experiment on a steel tube, 3‘5 mm. thick, containing 
0‘9% carbon, at 900°, 2 '3 c.c. of gas diffused through, and was 
found to contain 4% of hydrocarbons. The iron thus undergoes a 
process of purification by the passage of the hydrogen, and this 
may possibly explain certain of the anomalies in the metallurgy of 
iron and steel, the hydrogen arising from the contact of water 
vapour with the hot metal. W. G. 

The Transformations of Iron and Steel at High Tempera- 
tures. Kotar6 Honda and Hiromu Takagi (Set, Reports, Tdhoku 
Imp. Univ ., 1912, 1. 207 — 217). — A series of specimens ranging from 
pure iron to steel containing 1*50% of carbon have been examined 
in an electric furnace by a magnetometric method, simultaneous 
observations of time, temperature and magnetic deflection being 
made. 

The j8-a magnetic transformation extends over a small interval 
of temperature. The interval fi-a or y-a increases with increasing 
carbon in steels, as measured magnetically, whilst the thermal 
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change is not recognisable. The eutectoid point is marked bv an 
increase in the magnetic properties on cooling. C. H. D. 


The ,£ y ?tT °™> E/ektrochem., 

1913, 19 , 133). Polemical. An answer to Smits (this vol., ii 56), 
The author states that Smits bases his calculations on experiments 
which are only to be regarded as preliminary. j p g 

Complete Solubility of Chromium Hydroxide in Ammonia 

MiLORAD Z. Jovitschitsoh (Utmatsk, 1913, 34, 225 242) —1 

Chromium may be precipitated with small quantities of ammonium 
hydroxide as a light grey hydroxide which dissolves in excess with 
ruby-red colour, the solubility being influenced by salts of 
ammonium. From the solution substances may be obtained which 
contain hydroxyl groups, ammonia, and, according to circumstances, 
acid radicles. They are not to be considered as derivatives of 
normal chromium hydroxide, Cr»(OH) 0 ,4H„O, as, for example, 
(NHa) s Cr 2 (0H) 2 Cl,4H„0, but rather as based on Colson’s hypo- 
thetical oxyhydroxide (A., 1908, ii, 45), with which the analyses 
and properties are most in accordance. 

The solution of chromium hydroxide may be effected in different, 
ways, but the best consists in dissolving i gram of tile substance 
in just sufficient mineral acid, diluting to about 25 e.c., and adding 
the same volume of ammonia. A grey precipitate is formed, which 
redissolves in the course of an hour or so. Tetrad, rmmumxidt- 

(NH 3 ) 2 :Cr0-NH s -Cr:S0 4 

Kexavminodisulphak, ) '(VONH -Cr'SO ‘ 5 P rec ipitated 

by alcohol from such a solution as a red oil which, when 
freed from ammonium sulphate, solidifies to a red mass. When 
dried over sulphuric acid, it loses 4H z O, but when left in contact 
with water, it gradually suffers hydrolysis and becomes paler, the 
acid radicles being partly replaced by hydroxyl groups. It, is 
stable in absolute alcohol, but absorbs carbon dioxide when exposed 
to the air. The addition of alcohol to the solution made with 
nitric acid at first causes the precipitation of a pale pink 
ainminochromium hydroxide, but later on, t etraxhrommmoxide- 

(NH,) 2 Cr - 0 - NH 3 'Cr(N0 s ), 

heptamminotrinitrate, ^ r pf ) Cr'OhNH separates as 

a scarlet, dense mass, which is soluble iu water, but is speedily 
hydrolysed. The preparation of telrachromiumoxidehexamminodi- 
(NH„) 2 CrO-Cr(NH 3 ) 2 

chloride. , I I .1011,0 as a v;olet-red precipitate 

’ (NH,) 2 Cr-CM>Cl 2 ’ 2 

is even more difficult. It is soluble in water, but only after 
some hours does silver nitrate form a precipitate. No change 
is observed when the ruby-red solutions are neutralised, but 
when they .are kept, diamminochrominm hydroxide, 

Cr(OH) 6 (NTT 1 ) 2 ,10H,O, , 

is precipitated as a violet-blue mass which absorbs carbon dioxide. 

J.C.W. 
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Diffusion of Molybdenum in the Coalfield of Liege. 
ArmaNd Jorissen (Bull. Soe. okim. Belg., 1913, 27, 2,1 25. Compare 
A. 1897, ii, 265). — The author has examined samples of soot and 
fine dust resulting from the combustion of coal from this district, 
and has succeeded in isolating molybdenum in small quantities 
therefrom in the form of its sulphide, and has further identified 
it by the characteristic tests. A portion of the molybdenum is 
present in a form soluble in and extracted by water. W. G. 


Iso- and Hetero-Poly-salts. VII. Molybdic Acid Hydrates 
and Some Polymolybdates. Arthur Rosenheim and Jos in Keux 
[ with Jacob Pinskeb] ( Zsilsch . anorg. Chem., 1913, 79, 292—301, 
Compare A., 1911, ii, 116; Wempe, this vol., ii, 58).— Octo- 
molybdates are prepared by adding the calculated quantity of 
hydrochloric acid to normal molybdates, or by saturating solutions 
of the latter with molybdic acid dihydrate. The salts have the 
formula M',Mo 8 0 25 , the calcium and barium salts having 18H,0, 
the sodium" salt ”l7H 2 0, the ammonium salt 16H»0, and the 
potassium salt 13H„6. Sodium oetamolybdatc passes at the 
ordinary temperature” into a decamolybdate, Na,Mo 1(1 0 ;il ,6H,0. 

The electrical conductivity of the aqueous solutions shows that 
the octamolybdates contain iomsable hydrogen. They are therefore 
hydrogen tetramolybdates, such as NaHMo 4 0 13 , and when neu- 
tralised yield normal tetramolybdates, such as Na^MOjO,.,, the 
electrical conductivity of which shows that they are entirely similar 
to the metatungstates. 

The tetramolybdates are thus 12-molybdic. acid hydrates, 
M'f,H 4 [H 2 (Mo.,O;) 0 ], and the octamolybdates are hydrogen salts with 
the same complex anion, M , 3 H 7 [H,,(Mo 2 0;)i;]. 

Sodium tetramolybdate, Na c H 4 [H 2 (Mo 2 0,)J,21H 2 0, forms micro- 
scopic, yellow crystals. The potassium salt has 18H 2 0, the barium 
salt 12H a O, the’ yuanidimnm salt, like the corresponding meta- 
tungstate is anhydrous. The octamolybdates already known are 
formulated afresh in accordance with this view of their constitution. 

Two series of decamolybdates exist, one readily, and the other 
sparingly, soluble, and either isomeric or polymeric. When a 
soluble salt is added to hot water, it dissolves immediately, but if 
warmed with an insufficient quantity of water, it passes into the 
sparingly soluble modification. The following salts have been 
prepared: (soluble) (NH 4 ) 2 Mo 1( ,0 3] ,19H : ,0 ; K 2 Mo 1(i O- ; ,1517.0 : 
Na 2 Mo ln 0 3I ,22H,0; (sparingly soluble) (NH l ),Mo 1 , l 0 s1 ,3H.,0; 
K 2 Mo ]0 O 3] ,9H 2 O. 

It has not been found practicable to prepare the tree acid. 

f.H.R 


Uranyl Iodates. Paul Artsann (Zeitsch. anorg. Chem., 1913, 79. 
327— 342).— Uranyl iodate has been described with 5H : 0, with 
H„0, and anhydrous. It is now found that the precipitation ol 
urihyl nitrate’solution with sodium iodate yields a salt with HA) 
or 2H 2 0, according to the conditions. The monohydrate forms 
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rhombic prisms when precipitated from cold solution, or pyramids 
from hot solution. The two modifications have D 18 5” 1o 0 and 
pis 5-052 respectively. The first is converted into the second bv 
boiling, whilst the reverse transformation occurs slowly at the 
ordinary temperature. 

The dihydrate has a lighter yellow colour, and forms irregular 
aggregates. 

' Uranyl potassium iodate, U0 2 K(I0 3 ) 3 ,3H,0, is a very sparingly 
soluble yellow powder, and is obtained by precipitation with "an 
excess of potassium iodate. It is hydrolysed by water, and is 
converted into uranyl iodate by an excess of uranyl nitrate. 

Uranyl iodate does not give up its last mol. of water when 
heated. It is assumed to have the constitution : 

oii-uo, 2 -o-io< t ( ]>io-oii, 

the anhydrous potassium salt being I0 3 'U0 2 h>I(K^>IO'OK. 

C.H.D. 

’ Zirconium. II. Edgar Wedekind ( Annalm , 1913, 395, 
149—194. Compare A., 1910, ii, 302).— [With Hans Kizkl.]- 
The preparation of the metal by the reduction of the oxide by the 
Goldschmidt process fails in the case of zirconium, as also of other 
highly infusible metals. Reduction of the oxide by magnesium 
also is unsatisfactory. The following process of reduction by 
calcium, however, is convenient, and gives good results, 

An intimate mixture of zirconium oxide and an excess of the 
finest calcium shavings is heated in an iron tube under a pressure 
of O'l — 0'5 mm., the heating being discontinued as soon as the 
reaction commences. When quite cold, the contents of the tube 
are powdered, and are treated successively with cold water, acetic 
acid, dilute hydrochloric acid, and water (until the washings do 
not contain calcium chloride), all of these operations being per- 
formed in the absence of air. The residual powder is finally washed 
with acetone and dried at first at the ordinary temperature, then 
in a high vacuum at 250 — 300°, and finally in a completely 
evacuated porcelain tube at 800 — 1000°. At the last temperature, 
which is far below the m. p. of zirconium, the powder sinters to 
lumps, which exhibit the brilliancy of a mirror by polishing. The 
metal obtained in this manner contains 99'09% of zirconium. An 
attempt to remove the small quantity of oxygen still present, by 
heating again with calcium in a nickel tube, resulted in the 
isolation of a less pure product. The yield of the powder is 97'5%; 
it has D 18 5 '98, the sintered modification having D 11 6' 280 and 
D 17 ' 5 6 '204. When pressed into rods and fused electrically in a 
vacuum (compare Weiss and Neumann, A., 1910, ii, 217), the 
powder is converted into globules, D 16 6'40, containing 98'5% of 
zirconium, being therefore less pure than the globules obtained by 
Weiss ana Neumann (loc. cit.). 

Titanium, thorium, uranium, vanadium, and tantalum havetilso 
been prepared by the caleinm method. 
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The m. p. of zirconium is given as about 2350° by Wedekind and 
Bolton (A., 1910, ii, 302). Estimations by Burgess's platinum 
method (A., 1909, ii, 41) give a mean value, 1530°, of the m. p 
The latter value is probably more correct, since zirconium cannot 
be employed for the manufacture of metal filament lamps. 

Weiss and Neumann (loc. at.) have described a zirconium 
hydride, ZrH 2 . If this is a chemical individual, it is of g rea ^ 
interest as being the first authentic example of a derivative of 
bivalent zirconium. The authors have also prepared this substance 
by heating zirconium powder in hydrogen at 700° and 1*5 atmo- 
spheres, and are of opinion that it is a chemical individual of the 
formula ZrH 2 ; its dissociation pressure at temperatures up to 1100° 
lias been measured. Evidence of the existence of a volatile 
zirconium hydride has not been obtained. 

In contrast to titanium, zirconium and nitrogen do not react 
much at temperatures below 1000°, but at 1000 — 1050°, a nitride 
Zr 3 N 2 , D 15 6 '75, a microcrystaliine, tombac-coloured, glistening 
powder, is formed. The nitride is more stable than zirconium 
towards oxygen or chlorine, dissolves readily only in hydrofluoric 
acid, and is stable to aqueous alkalis. Fused potassium hydroxide 
or sodium carbonate causes an incomplete evolution of the nitrogen 
as ammonia. The nitride has no measurable dissociation pressure 
at 1100°, and in the compressed state is a conductor of electricity, 
The nitride, which is also produced by heating zirconium in 
ammonia at 1000°, partly loses its nitrogen by heating in hydrogen 
at 1050°; a partial formation of the nitride is also observed when 
zirconium hydride is heated in nitrogen at 1050°. 

[With S. Judd Lewis.] — According to the literature, zirconium 
has been prepared in crystalline, graphitic, and amorphous modifi- 
cations. It has already been shown that “ crystalline zirconium 
is an aluminium zirconide. The existence of Troost’s graphitic 
zirconium, prepared by heating iron and sodium zirconate, is more 
than doubtful, since a reduction of zirconium oxide by iron is 
impossible. The black, amorphous zirconium prepared by Berzelius 
by heating potassium zirconium fluoride and potassium, has also 
been prepared by the authors (a better result is attained by using 
sodium instead of potassium), and found not to be an individual 
substance. It has the characteristics of a gel, and retains water 
most pertinaciously. By treatment with acids, it is converted into 
the hydrosol. from which the gel is recovered by coagulation or hv 
evaporation after dialysis. 

Amorphous zirconium and its gel are very closely related. The 
hitter contains more oxygen and an appreciable amount of nitrogen. 

It has D 1C 3*75, but the higher the temperature at which the 
amorphous zirconium or its gel is dried, the greater is the density, 
until, after drying at about 1000° in a high vacuum, it has 
D 21 5 ‘79. Compressed amorphous zirconium or its gel is a non- 
conductor of electricity at low voltages, but becomes a conductor 
after being heated at 1000° in a vacuum. In its chemical pro- 
perties, amorphous zirconium or its gel behaves very like metallic 
zirconium. It burns brilliantly when gently heated, is very stable 
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towards dilute acids and is slowly attacked by chlorine It 
inflames when heated with sulphur, and yields a mixture of the 
0X ide and sulphide; with selenium a greyish-black *>/„,„■,/„ j, 
produced. Reasons are given for the belief that amorphous 
zirconium is not a mixture of finely divided metal and the dioxide 
or of the metal and the monoxide. 


The authors are of opinion that amorphous zirconium , s the 
colloidal modification of the metal. By treatment with acids it 
yields the hydrosol. The gel recovered from the latter by coa'eu 
iation agrees in its properties with the amorphous zirconium lire 
pared directly by Berzelius’s method. The two modifications of 
zirconium bear to one another the same relation as do amorphous 
and crystalline silicon. 1 

[With J. Teletow.]— Zirconium dioxide lias been reduced by 
magnesium in hydrogen at high temperatures, whereby about one- 
third of the oxide escapes reduction. By a second and a third 
repetition of the reduction, the product becomes more and more 
pyrophoric and unmanageable, but in no case has the amount of 
zirconium corresponded with that required by a zirconium oxide, 
ZrO, the existence of which has been assumed by Winkler and by- 
Dennis and Spencer (J. Amer. Chan. Soc., 1896, 18. 651). C. S. 


The Subhaloid Compounds of Some Elements. I. The 
So-called Bismuth Subiodide. Luigi Marino and R. Becareli.i 
(AttiR- Accad. Lincei, 1912, [v], 21, ii, 695— 701). — The authors have 
investigated the system Bi-I by the method of thermal analysis, and 
find no indication of the existence of any compound of the two 
elements other than Bil 3 . The heating and subsequent cooling of 
the mixture of the two elements were effected in a sealed glass tube, 
precautions being taken to exclude all traces of water. The eutectic 
of Bi and Bil 3 lies at 284°. When mixtures containing 5 — 43% of 
iodine are cooled, two layers are formed, of which the upper 
contains excess of Bil 3 , and the lower excess of Bi, At 340° the 
upper layer begins to deposit solid Bil 3 , and as ail invariant system 
is thus formed, this crystallisation continues until all the upper 
has solidified; during this process the upper layer contains 66'5% 
of Bil s , and the lower 7 • 7 3%. Mixtures with 43 — 64 • 63% of iodine 
deposit BiT 3 until the temperature 340° is readied ; two layers are 
then formed as before. After the upper layer lias crystallised, the 
temperature falls until the eutectic 284° is reached, but there is a 
thermal effect at 294°, possibly due to a transformation product of 
bismuth. Mixtures containing more than 64 "63% of iodine deposit 
Bil„ and show a eutectic at 117°, but mixtures with more than 
90% of iodine could not be investigated, owing io the breakage of 
the tubes in consequence of the pressure of the iodine vapouia 


History of Colloidal Gold. I. Gold Ruby Glass. Alfonso 
Cornejo (Zeitsch, Chem, Ind. KoUoide, 1913, 12, 1 6). The view 
that Kunckel (1679) was the original discoverer of ruby gold glass 
is erroneous, lor Libavius (1595), Ncri (1614), Glauber (1648), 
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Cassius, and Tachenius (1668) not only employed gold as a colour- 
ing agent, but gave exact directions; for the preparation of ruby 
gold glass. H. M.D. * 

Disintegration of Metals at High Temperatures. Con- 
densation Nuclei from Hot Wires. Joseph H. T. Roberts 
( Phil. Mag., 1913, [vi], 25,270 — 296. Compare Crookes, A., 1912, ii 
563). — The disintegration of the platinum metals at high tem- 
peratures has been investigated, the formation of clouds in a Wilson 
expansion apparatus being employed as a delicate means of detecting 
the presence of disintegrated particles in the gaseous atmosphere J 
surrounding the electrically heated metal wires. As evidence of 
the superiority of this method of investigating the disintegration, 
it is stated that no loss of weight could be detected on heatin« a 
platinum wire for thirteen hours at 650°, whereas a dense cloud 
was obtained in the expansion apparatus when the wire was heated 
by the passage of the same current for two seconds. 

From observations in an atmosphere of hydrogen, oxygen, uitro 
gen, and air and in a vacuum, it has been found that the dis- 
integration process is characterised by the emission of two sets of 
nuclei. The first set, which are got rid of after continuous experi- 
menting, depends on the presence of hydrogen and other gases in 
the metal. The emission of the second set is conditioned by the 
presence of oxygen, in the neighbourhood of the heated metal, and 
also on the attainment of a certain definite temperature. 

In regard to the first set of nuclei, it lias been found that they 
are emitted at comparatively low temperatures, the minimum tem- 
perature at which they can be detected falling as the pressure of 
the surrounding gas is diminished. The power of emitting these 
nuclei is temporarily lost when emission has been taking place for 
some time, but is gradually regained when the metal is allowed 
to remain unheated. The emissive power is immediately regained 
when hydrogen is brought into contact with the metal, whereas air, 
oxygen, and nitrogen do not produce this effect. If, however, the 
metal has been kept at a white heat in a vacuum for a long time, 
hydrogen also fails to restore the power of emitting the first type of 
nuclei. The fact that the nuclei diminish in size and disappear 
soon after their liberation indicates that these nuclei are not of 
the nature of solid particles, and it is suggested that they may be 
either minute drops of water or traces of compound gases produced 
by the union of hydrogen with other occluded gases. 

The second set of nuclei are probably particles of an unstable 
oxide of the metal, this view being in agreement with the fact that 
oxygen is necessary for their production, that they begin to be , 
formed at a fairly definite temperature, are very persistent, do not 
alter in size, and are unaffected by light or by an electric field. 

At temperatures where the rate of loss of weight of platinum, 
rhodium, and iridium is immeasurably small in nitrogen, hydrogen, 
or a vacuum, the rate is very considerable in oxygen. 1 At a given 
temperature, the rate of loss for platinum and rhodium is approxi- 
mately proportional to the oxygen pressure, and in the case of 
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iridium it increases much more rapidly than the pressure. From 
experiments with platinum, in which the loss of weight of the 
metal was compared with the diminution in llie quantity of oxygen 
in the surrounding gas. it was found that in pure oxygen the ratio 
corresponded approximately with the formation of the” oxide PtO.,. 
In air, the ratio of oxygen absorbed to platinum disintegrated was 
much smaller, but this would be readily accounted for on the very 
probable view that the oxide PtO, dissociates on cooling. Similar 
experiments with iridium gave numbers in close agreement with 
those required for the formation of the oxide IrO,. 

From these facts the author draws the conclusion that the dis- 
integration of platinum, rhodium, and iridium in air at hi°h 
temperatures is conditioned entirely by the formation of volatflo 
oxides of the formula; PtO,, RhO,, and IrO,. 

Palladium behaves quite differently from the above three metals, 
and the disintegration in this case appears to be due to simple 
volatilisation of the metal. The fact that palladium does not yield 
nuclei of the second type is quite consistent with this view. 

The deposits which are obtained on the walls of the vessel con- 
taining the electrically heated metals have also been examined, and 
these observations are consistent with the above views relative to {lie 
disintegration process. H. M.I). 


Mineralog'icai Chemistry. 


Asphalt Veins in Quartz-Porphyry near Heidelberg 
Wilhelm Salomon ( Zeitsch . Kryst. Min., It) 13, 51, 634; from Her. 
Oberrhein. Geol, Vrr., 11109, 42, 116 — 12.1). — A black asphalt with 
conchoidal fracture occurs with minute quartz crystals in crevices 
in the porphyry of Dosseuheim. Analyses by Elder gave: C, 
77-8 — 79-8; H, 7‘7 — 8’0 ; N, 0—2'7; S, 2 2— 2 8; ash, 1'0%. Opti- 
cally active substances being absent, there is no evidence of organic 
origin; and it is not improbable that the material has hem 
deposited by thermal waters. L. J. S. 

[Minerals from Sierra Mojada, Coahuila, Mexico.] Frank 
R. Van Hobs (Amer. J. Set., 1911. ['»], 35, 23-30). -A description 
is given of 21 mineral species found m the V eta Rica mine. The 
ores of silver, lead, and copper occur in a gaugue of gypsum and 
barytes near the contact of Cretaceous limestone with rhyolite. 
The following analyses, by N. A. Dubois, are given : I, of argentite , 


IT, of proustitc : 




Ag. 

C«.- As. 

$b. S. Total. 

I. 

S618 

0*70 - 

__ 33-18 100*015 

II. 

84*65 

0*70 15*25 

trace 0*18 100 * 7 8 


L. J. S. 

vol. civ. ii. 18 
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The Bauxite Question. Fran Tucan (Cmtr. Min.. 1913 
65 — 68).— A discussion of previous papers (A., 1912, ii, 357; this 
vol., ii, 64, 69). — Bauxite is a mixture of minerals, and cannot be 
regarded as a definite aluminium hydroxide. Adsorption com- 
binations of colloidal aluminium hydroxide and hydrated silica 
cannot always be distinguished by chemical and microscopical means 
from homogeneous materials. L. J. S. 


Some Minerals from Tuscany. Ernesto Manasse (Jahrb. 
Min.., 1912, ii, Ref. 343 — 346; from Mem. <$bc, Toscana Sci. jVu 
1911, 27, 19 pp.). — Millerite, a species not before recorded from 
Tuscany, occurs sparingly as fine needles with marcasite in a calcite 
vein intersecting black clay-slate in the antimony mine of Cetine di 
Cotoruiano. 

Turgite occurs in the Rio Marino mine at Rosseto, Elba, as thin 
crusts and stalactites on limonite. It is fibrous, steel-grey, and 
lustrous, and has previously been mistaken for goethite. Analyses 
I — III (I, fibrous-lamellar; II, fibrous-radiated ; III, stalaetiticj. 
Formula HgFe^-. 

Goethite is found in an iron mine at Capo d’Arco, Elba, as thin 
fibrous crusts on limonite. Analysis IV. Formula HFeO L , : 



SiOj. 

KeA- 

1 1 , 0 . 

Total. 

Sp. gi 

1 . 

2*65 

9*2*60 

5*56 

100*81 


II. 

2*11 

92*04 

5*58 

99 *73 

4*34 

III. 

1*18 

93 64 

4*95 

99*67 


IV. 

3*21 

87*10 

10*11 

100*42 

417 


Zinciferous rhodochrosite (“ zincorhodochrosite ”) as imperfect 
crystals and rounded masses of a rose-red colour and vitreous bistre 
on the turgite (see above) from Rosseto, Elba. Analysis V, corre- 
sponding with 50% MnC0 3 , 45% ZiiCO ;5 : 

CO s . FeO. MdO. ZnO. CaO. MgO. Total. Sp. «r, 

Y. 36*60 0*66 30*17 31*03 2*10 0*05 100 ’61 3 86 


Jarosite occurs at Capo d'Arco, Elba, as a thin encrustation on. 
and as small nodules in, limonite. It is brown with an adamantine 
lustre, and under the microscope the minute, rhombohedral crystals 
are transparent and gold-yellow. Analysis VI corresponds with 
91*17% jarosite, the remainder being admixed quartz and limonite. 
Jarosite [natrojarosite, A., 1902, ii, 666] occurs also at Capo 
Calamita, Elba, as a thin encrustation on limouitic ores. Analysis 
VII corresponds with 95*33% jarosite: 



SiO* 

80 j. 

KejO,. 

KsP. 

Na. 2 0. 

11,0. 

Total. 

VI. 

2*16 

28*71 

48*68 

7*82 

1*77 

[10*36) 

100*00 

VII. 

1*20 

31*61 

50*28 

0*98 

5*55 

[10*38] 

100 00 


Alunogeu from Vigneria, Elba, is white when pure, but fre- 
quently green from admixed melanterite and ihleite; it also enoW> 
small crystals of iron-pyrites. Analysis VIII corresponds will* 
88*37% of alunogen, A1 2 (S0 4 ) 3 ,16H 2 0. 

Fibroferrite from Capo Cal? mita, Elba, is finely fibrous witb 
yellowish-green colour and silky lustre, D 2*08 — 2*09. Analysis IX 
Jo W.h FfcOISO^DHjO. At 98—100° 23*02% water 
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is expelled, and at 285° 35-60%, with a gradual change in the 
optical characters. All the water is re-absorbed from a moist 
atmosphere, and it is therefore regarded as water of crystallisation 
Fibroferrite also occurs at Vigneria and at Capo d'Arco.in Elba- 


VIII. 

IX. 


SO a . Al,O a . Fe a O|. FeO. MgO. 

37-80 14-30 0-42 2-16 trace 

32-03 — 30-58 1'50 - 


Insol. in 

h ; 0. Ka,0. H.O. water. Total 

0-45 0-21 44-31 0-24 99 80 

— — 36-40 — 100-51 


L. J. 8. 


The Stassfurt Deposits. Michael Rozsa (Zatsch. EUHrochem., 
1913, 19, 109— 115).— This paper is divided into two parts, the 
first of which is theoretical and shows that the nature of the 
Stassfurt deposits is not in accord with the theory “that, the area 
over which the deposits were formed was separated from the ocean 
by a bar,’* but rather that irregular floods took place, and that 
these with the evaporation periods are capable of explaining Uni 
peculiarities of the deposits. The layers of hard salt are held to 
he the product of changed deposits. The second part of the paper 
gives a comparative table of the layers found in the Kieserite- 
Carnallite region and the hard salt region. The relative thicknesses 
of the various layers are indicated. .r. F. S. 

Question of the Identity of Podolite and Dahllite. 
Vladimir Tschikvinski (Cmtr. Min., 1913, 97 — 102). — Podolite, 
described as a new mineral by Tschirvinski (A., 1907, ii, 181), has 
been suggested by Schaller (A., 1910, ii, 1076) to be identical with 
dahllite. The following new analysis of a podolite concretion from 
the village of . Krutoborodinzy, govt. Podolia, Russia, agrees with 
the formula previously given, with the addition of a little water, 
namely, 3Ca 3 (P0 4 ) 2 ,CaC0 3 ,JH;0 : 

Water of Hygro- Ojidotei mined 
Organic crystal- scojiic (ALOj, FimO-, 
(,'aO. FoO.v (JO*. F. SiOj. matter. lLsation. water, alkalis, etc.) 
f*0*72 37*08 4*32 0*29 4*13 062 1*16 037 [1 36] 

Analyses of dahllite, on the other hand, lead to the formula 
20'a s (PO4)2,CaCO 3 ,7?H 2 O ) where n = l — 1. The two minerals are 

therefore regarded as being chemically distinct. In physical charac- 
ters they, however, show little difference; but here podolite 
approaches francolite and staffelite more nearly than dahllite. 

L.J.S. 

Mineralogy of the [Russian] Phosphorite Deposits. Jakov 
Samoilov { Jahrb . Min., 1912, ii, Ref. 338 — 339; from Arb. Komm. 
J foskawr Landw. Inst. Erforschung der Phosphorite, 1911, 3, 
671 — 690), — The following analysis is of an unweathered phospliatic 
nodule of Jurassic age from a boring at Moscow, corresponding 
with C%(P0 4 ) 2 46*96, CaF 2 3*74, CaCO. { 10*41, MgCO, 171%: 


OaO. 

MgO. 

A1 2 0 3 . Fe 2 0,. llu 2 0;j. KjO. 

Na.,0. P,0, 

. co,. r. 

39-08 

Q'ty 

1*70 1*67 trace 0*92 

0 99 21 ’•r#: 

1 5*47 1-82 



Loss Organic 


Total 


SiO ? . 

FeS 2 . on ignition. matteT. 

Insoluble. (Ii 

3ss 0 for F). 


0*47 

2*52 3*91 0*61 

19*43 

100*16 


lfi— 2 
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According to their external appearance, Russian phosphorites are 
divisible into two classes: (1) Nodules with a dark, lacquer-like 
surface, either polished or dull. These show an increasing amour 
of phosphate from the interior to the exterior; for example, 1 
nodule from the village Wopilowka, govt. Pensa, contained in tip 
interior portion: P 2 0 5 , 23*89, and insoluble material, 18*22%, a ,, ( j 
in the exterior portion Pc,0 5 , 26*81, and insoluble, 4*5%. (2) Nodules 
with a light-coloured, grey, earthy exterior, due to chemical 
alteration; here in the exterior portion, the phosphate is reduced 
iu amount, and the insoluble material increased. L. «J. S, 

Occurrence of Scorodite in Rhodesia. A. E. V. Zealot 
(South African J. Sci., 1911, 8, 133 — 134). — Compact or crystalline,] 
scorodite occurs together with mispickel, limonite, and quartz in 
several auriferous districts in Rhodesia. A mixed sample of 
amorphous and finely crystallised green scorodite from Gwanda *ave 
on analysis by J. B. Bull: 

AsjOg. Fe.p s . HoO. Total 

50-53 33-49 15 '98 100-00 

L. il.S. 

Uranium Minerals from Prov. Itasy, Madagascar. Aim/i 

Iacroix {Bull. Soc. fran$. Min., 1912 [i*., 1913], 35, 233 — 235), 

The new species betafite (A , 1912, ii, 567) has been found as fine 
crystals (octahedron with rhombic dodecahedron) at some other 
localities in Madagascar. Analysis I, by Pisani, is of betafite, 
D 3*75, from Ambalahazo. The mineral is readily attacked bv 
acids, giving a yellow solution, the uranium being present as TO 
(not as U0 2 , as previously stated): 

CUUjj. Ta^Og. TiO... SnO-j. ThO.j. UO :; (Ce,La,Di) 2 0 ; .. Al./) 3 . Fa-jO* M-O- CaO. Pl> 0 . ! 1 „ 0 , T-t.!, 

I. 34\*>0 1-00 lti‘20 0-37 1*12 -J7-1) 1 OU JMJ OmO traie 3-12 0‘3^ if’, a vri, 

Euxenite, occurring as crystals in association with betafite and 
green apatite in pegmatite at Andibakely, gave analysis II, hr 
Pisani : 

CUjOa. TiOo. TliO* CO* Ce30 3 .(La } l)i)o<V VeJ) 3 , Can. H.,0. Tm-j!. 

II. 35*50 23-00 3-70 3 00 20\SO 0'40 V70 V31 109 4131 4*ij Kw* 

L.J.S. 

The Chemical Constitution of the Kaolinite Molecule, 

II. Joseph W. Mellor aDd A. D. Holdcroft (Trans. Eng. Cmmit 
Soc., 1911-12, 11, 169-172. Compare A., 1911, ii, 607).-T k * 
composition of a specimen of crystalline kaoliuite is as follows: 

Lo>s on 

Si0 2 . TiO*. Ai 2 0 ;; . )-V 2 O a . MgO. CaO. K.,0. Na,0. ignition. 

45-04 — 38*58 O’H 0'0l 0-38 0-18 013 1591 

The loss on ignition included : H 2 0, 14*44, and C, 0*80%. 

The heating curve was determined, and also the^loss of vate 
occurring at different temperatures, the results showing that tlier 
is no definite temperature of dehydration, even with well-deni^ 
crystals. 
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The kaolinite used was obtained from the coalfield of Glamorgan- 
shire, and his bebn described by 11111160 (.1/iV 16, No. 73b 

T.S. P. 

Mineralogy of Renfrewshire. Robert S. Houston (Trans. 
Paisley Nat. Soe., 1912, 1, 1 — 88). — A review is given of the literature 
relating to the seventy-six species of minerals that have been found 
in Renfrewshire, and several new analyses are given (compare A., 
1909, ii, 63). Analysis X is of native copper from Bovlestone : 

Cn. Fe. CuO. l'e.,Oj. CaO. MgO. Insol. Total. 

95-61 0-56 1 02 0-80 0 58 0'2S 120 lOO'Ot! 

II, olivine from Gleniiler; III, ferrite from Gleniffev; IV— VI, 
prehnite from Boylestone; VII — IX, analcite from Boylesloue -. 
X, analcite from Bardrain; XI — XII, thomsonite from Boylestopc ; 
XIII — XV, saponite from Boylestone; XVI, saponite from Kib 
barchan; XVII, saponite from Bridge of Weir; XVIII, saponite 
(variety bowlingite) from Boylestone. Analyses are also given of 
impure samples of chaleocite, iron-pyrites, quarts, wad, and 
ohalybite : 



Si0 2 . 

auo 3 . 

Ffi. A- 

VcO. 

MnO. 

CaO. 

MgO. 

Xa,0 

. ILO. 

Total. 

8p. 

S' 1 . 

II. 

43*31 

1546 

6-72 

5 '54 

— 

17-82 

S-87 

0*84 

1-86 

100 

42 



III. 

15-68 

5-40 

61-47 

— 

trace 

2-03 

10-41 


5-04 

100 

03 



IV. 

42-02 

27-92 

trace 

— 

— 

23-82 

1 23 


5-40 

100 

39 

2 

'.858 

V. 

40-22 

24'64 

4-22 

— 

— 

25-02 

— 

1 16 

5*20 

100 

4G 

2 

918 

VI. 

42 25 

27-40 

trace 

— 


25-99 

— 

— 

3-87 

99 

51 



VII. 

54 42 

23 02 

— 

— 

— 

0-95 

0-26 

13-36 

8-20 

100 

21 



VIII. 

52*83 

24-69 

trace 

— 

— 

0-33 


12-92 

8 'HO 

99 

43 

o 

168 

IX. 

54-22 

23-42 

trace 

— 

— 

0-42 

n-88 

13-68 

8-20 

100 

32 


__ 

X. 

55-31 

22-89 

— 

— 

— 

0-63 

0-13 

13'49 

8-10 

100 

85 

2 

•252 

XI. 

33-86 

32-24 

— 


_ 

16-22 

trace 

3-63 

14-20 

100 

15 



XII. 

41-45 

2771 

— 

trace 

— 

13-61 

0-51 

3-81 

12-80 

99 

89 



XIII.* 

33-96 

16-14 

8-00 

S'93 

— 

7-10 

7-49 

0-98 

13-62 

99 

39 


— 

XlV.t 

36-65 

5-61 

4-69 

5-33 

— 

4-01 

17-29 

2 '55 

20-44 

99 

72 

2 

"221 

XV. 

32-62 

17-82 

3-70 

8*21 

0 62 

— 

21 26 

2 41 

13-91 

100 

55 

2 

;426 

XVI. 

35 02 

22-82 

4-16 

3-55 

— 

1-22 

23 99 

0-40 

9-14 

100 

30 



XVII. 

4043 

9-33 

1-12 

3-74 

— 

2-06 

23-36 

2-87 

17-10 

100 

01 

O' 

'239 

win. j 

29-71 

22*01 

1-60 

15-41 

trace 

419 

15-39 

— 

11-49 

99 

SO 




•Also CO. 317. t Also C0 2 6-15. J Also CO, truce. 

L. J. S. 


Origin of Moldavites and similar Sporadic Glasses. 
George P. Merrill (Jahrb. Min., 1912, ii, Ref. 351; from Proc. 
r.S. Xat. Mvs ., 1911, 40, 481— 486).— A meteoric origin having 
been ascribed to the so-called tektites (a general term to include 
moldavites, billitonites, and australites), the author has examined 
a series of obsidian pebbles from various localities in North and 
South America and from Iceland. These are of undoubted 
terrestrial origin, and they show the same peculiarities of surface 
markings as the typical tektites. The following analysis of an 
obsidian pebble from Cali, dep. Cauca, Colombia, is compared with 
published analyses of tektites, from which it does not appreciably 
differ : 


SiCtf TiO a . Ay),. Fe»0,. MaO. CaO. Xa.0. K,0. H,a 

75 87 trace 14-65 022 0'29 nil 8'96 105 0'« 


=O s - Total. 
0-23 99 99 

h. -r. S. 
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Cbloritoid (Ottrelite) from the Apuan Alps, Tuscany. 
Ernesto Masasse (Jahrb. Min, 1912, ii, Kef. 329—830; from Mm. 
Soc. Toscana Sci- Nat., 1910, 26, 23 pp.) — The ottrelite of the ottrelite- 
schists of the Apuan Alps is proved on optical and chemical grounds 
to be identical with chloritoid. Those analyses of ottrelite which 
show an excess of silica may be explained by the presence of 
admixed quartz. The optical characters are stated in detail, and 
the following analyses are given of ottrelite from : I, Stazzeraa ■ 

II, Camporaghena, near Fivizzano ; III, Corchia. These agree with 
the chloritoid formula H 2 0,(Fe,Mg)0,(AI s Fe) z 0 3 ,Si0o. The ratios 
of Feo0 3 : AL>0 3 range from 1 : 10*81 to 1 : 23*99, and of MgO • Fe() 
from “1 : 2*85“ to 1:7*31: 

SiOy. Ti0 2 . Al a O s . 1'fnOi,. FtO. MnO. CaO. MgO. H,0. Total, 

I." 24-37 trace 37'03 5 36 2191 0 52 0 16 4 32 7 16 100 83 3 - 41 ' 

II. 26-07 tl-aoe 37-01 3-97 24-76 trace 0 12 190 7 03 100 86 3 m 

III. 25-36 trace 33-99 2 54 23-06 trace 0-24 3 16 728 100-83 3 jl| 

L..T.S, 

Composition of Some Minerals of tbe Chloritoid Group. 
Krnesto Manasse (Jahrb. Min ., 1912, ii, Ref. 330—333; from Proc .- 
verb. Soc. Toscana Sci. Nat., 1911, 20, 29 — 42). — Previous analyses 
tire quoted and discussed ; the variations shown by them may Ire 
explained by the impurity of the materials analysed. Tire following 
new analyses are giveu of carefully selected material ; I, Masonite 
from Natick, Rhode Island. II, Sismondine from Champ de Prar. 
Aosta, Piedmont. These two analyses agree closely with the 
formula H 2 R"R'"»SiO ; . Associated with the sismondine is a 
chloritic mineral, which gave analysis III, corresponding with 
H 20 Mg 10 FeoAl 6 Si 7 O, t5 . FV, Ottrelite from Ottrez, Ardennes. Under 
the microscope this material is seen to contain a considerable 
amount of quartz, together with small quantities of magnetite and 
ilmenite. Deducting 24'38% of admixed quartz, the formula agrees 
with that given above; corrected D 3' 44. V, Ottrelite from a 
quartz-phyllite on Mt. Fenouillet, near Hyeres (Var), contains an 
excess of 7-65% silica as admixed quartz; corrected D 3'68, VI, 
Venasquite from Venasque, Pyrenees, contains 17'98% admixed 
quartz; corrected D 3'56: 



SiO,. 

ai 2 o 3 . 

F^O.q. 

FeO. 

MnO. 

CaO. 

MgO. 

11,0. 

Total. 

Sp. gr. 

I. 

24 -56 

34-57 

5 93 

27-20 

1 *14 

— 

0-36 

6-64 

100'40 

3-54 

II. 

25*36 

42-58 

0-72 

18-02 

0-53 

C-18 

5-96 

7*50 

100-85 

3-45 

III.* 

28 06 

21-25 

— 

9-75 

— 

— 

2746 

11-78 

99-15 

— 

IV. 

42-93 

29-60 

0-86 

15-43 

3-75 

— 

2-12 

5-48 

100-17 

3-25 

V.t 

29-71 

34-35 

4-71 

20 33 

1-41 

116 

1-69 

6-64 

ioo-oo 

3-60 

VI. 

37*87 

31-12 

3-25 

20-48 

0-62 

trace 

1 44 

5-80 

100-58 

3-40 


* Also Xa.O, 0-55 ; K,0, 0-30. + Also TiO„, trace. 

L.J.S. 


Minerals from Ambatofotsikely, Madagascar. Alfred 
Lacroix {Bull. Soc. fran$. Min., 1912 [m. 1913], 36, 231 — 233). 
The pegmatites at this locality, situated 27 km. west of Miandranvo, 
- contain abundance of ampangabeite (A., 1912, ii, 567), fine ciystan 
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°f (A., 1913, ii 69), and fragments of orthite. This 

orthite, D 3 48, is rich in t liona; the following analysis l, v Pisani 
corresponds with the formula } 

[(Si, Th)0 4 ] n (Al,Ce, La, Di,Fe) s (Ca,Fe ,H 2 ) ly : 


SiOo. 
:U 00 


, A1 2 0 3 . Cerffe 
12*40 


(r*»,Bi)gO* (Y,Er)n0 3 . 
r*3S 0*40 


Fp 2 O s . FcO. Mild. 

4 - 1 1 liO n--,4 


CnO. 1 1 .0. Total. 




Lavas from Central Madagascar. Alfred Lacroix (Comat 
rend., 1913, 156, 175 — 180). — Twenty-seven detailed amdylef hy 
Boiteau, are given of rocks from the volcanic districts of Aukaratra 
and Itasy. They range from rhyolite, with 71-45% silica, In 
nephelinite, with 38'74% silica. 1, .1 


Ilmenite from the Quarries of Potstone at Sasso di Chiesa 
(Val Malenco). I„ Magistrctti (Atti Ii. Accod. Lincei, 101 ii. fvl 
21, ii, 761 -767).- A crystallographic study of this mineral, w hich 
has 1) 4’55, and the following composition : 

[With A. Morf.schiJ: 

SiO,. TiO.,. Ke;O s . FcO. MnO. Al.O,. MgO. T.itil. 

0-65 47-20 33-50 1.V00 1 34 1 00 0 (H) M-f,<i 

ll.V.S. / 


Meteorite of Gumoschnik, Bulgaria. G. Bontsuhew (Jahrh. 
Min.. 1912, ii. Ref. 354 — 355 ; from ['eriod‘ce*ko ppisanie, Sofia , lltlo, 
71, 373 — 390). — A meteoric fall was observed on April 28th, 1904, 
near the village of Gumoschnik, in the Trojan district. Five or six 
stones, with a total weight of 5669 grams (the largest 3815 grams), 
were picked up. The material consists of olivine, enstatite, augite. 
iron, pyrrhotite, chromite, and a fine-grained to compact mass of 
undetermined nature. Chondrules of olivine and eustatile are set 
in a brecciated groundmass. The following analyses arc of : T, the 
magnetic portion; II, the lion-magnetic portion; and III, the bulk 
analysis. The amount of nickel is unusually low: 

Lost flii 

Fe. Si. Fo 7 S 8 . HiQ.j. Cr 2 0o. Fp-. 0 3 - Kel). Mn<>. Ca(>. MuO. Total. 

T. > 17-141 2 * 13 r> 2*028 JS*; 4 H> 

11. _ 45-980 0*0112 22*834 4*082 0*IW» 2*4««0 21*4, l» - 100*0. s 

HI. 15-032 0-467 0*453 42*3*53 0*048 q>72 S*»!'5 0*147 li'l'i 0*1'.< 100*731 

L.J.S.. 


Existence of Natural Ozonised Waters and Probable 
Theories of the Phenomenon. The “Acqua Forte" of the 
Bagnore of Monte Amiata. Raffaele Nasini and C. Porf.ezza 
{Atti R. Accad. Lincei, 1912, [v], 21, ii, 740-750, 803—811 ; Chrn. 
Zeit., 1913, 37, 129.— The authors have discovered two natural 
waters wlycli contain ozone as a normal constituent, and in such 
quantity as. to smell plainly of the gas. The acid waters of the 
Bagnore of Monte Amiata are highly ozonised, and those »f ™ 
springs of. the "Bagnoli in the same region in smaller degree. |p 
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data in the present paper refer to the former water. In one litre 
of it at 21*5°, the following gases are dissolved barbon dioxide 
543*72 c.c.; oxygen, 1*26 c.c.; ozone, 0*135 c.c.; the inert gases 
were not determined. The gases arising from the water at the 
source have the following composition (per 100 c.c.) : carbon dioxide 
93*45 c.c.; oxygen and ozone, 0*15 c.c.; residue unabsorbed, 6'40 
c.c. ; the ozone amounted to 0*00064 c.c. Dispersion experiments 
showed that the air above the well contained 1838 ions per c.c 
whilst the number in the ordinary air of the locality did not exceed 
1000 per c.c. From experiments with water in which known 
amounts of ozone had been dissolved, it was found that the odour 
is still perceptible when 0*037 c.c. of o zone is dissolved in one litre 
of water, and the limit of sensibility of the iodide starch reaction 
is not reached at 0'02 c.c. per litre. For this and other reasons 
the authors are sceptical concerning tire few other alleged ozonised 
waters mentioned in the literature. As possible explanations, the 
authors suggest the autoxidation of ferrous salts, either alone or in 
conjunction with ferruginous micro-organisms. The water con- 
tains 0*001565 gram of iron per litre, probably in the form of 
ferrous hydrogen carbonate, which is known to be an autoxidisable 
substance. Attention is drawn to the possible therapeutic value of 
the waters. R V.S. 


A.naVjtical Chemistry. 


Hempel Double Pipette Modified to Facilitate Filling. 
Alexander Charles Gumming (,/. Soc. Chtm. I nd ., 1913, 32, 9 ).- 4 
side-tube, opening vertically, is fitted t to the second bulb from the 
burette, and this enables the pipette to be filled as easily as a 
simple pipette. The pipette is first filled with an indifferent gas 
by passing it through, whilst the additional side-tube is closed with 
a cork. The reagent is then introduced through the side-tube, and 
water is poured into the two last bulbs, through the exit-tube from 
the last bulb, to form a water seal. The side-tube is then closed 
with a well-fitting rubber cork. T. S. P. 

Micro-chemical Reagents. Wiihelm Lenz [Zeitsch. anal. Chtm., 
1913, 52, 90 — 99-).— Directions are given for preparing absolutely 
pure reagents (acids, ammonia, alcohol, platinum chloride, 
ammonium uranyl acetate, ammonium cobalt thiocyanate, metallic 
tin and zinc) for use in micro-chemical testing. 

Glass utensils and slides should not be used. The reagents 
should be kept in flasks made of fused silica; the distilled water 
should be stored in a, preferably gilded, silver flask. L. deK. 

• 

Apparatus for Electrolytic Estimations. Felix Chancel 
(Bull. Soc, chim., 1913, [iv], 13, 74 — 76). — The bottom of a test- 
tube, 30 x 125 mm., made of thin Jena glass, is pierced bj 3 
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platinum-iridium wire 1* mm. in diameter an<l 50 mm. lone of 
which 40 mm. are inside the tube and 10 mm. outside. This serves 
aS an anode, and is connected by a clip with a silver or copper 
wire bent twice at right angles, and then brought parallel to the 
length of the tube and secured to the upper portion of the latter, 
where, when the apparatus is in use, it is connected to the positive 
pole of the battery. The cathode consists of a cylinder of platinum 
cause, 20 x 30 inm., hung inside the tube by a platinum wire 
110 to 120 mm. long, which is attached to a support in the usual 
way. In use the tube is closed by a watch glass suitably pieiced 
to take the suspending wire. T. A. H. 

The Use of an Extract of Red Cabbage as an Indicator 
for the Measurement of the Hydrogen Ion Concentration. 
L. E. Walbuh ( Biochem . Zeitsch., 1913, 48, 291— 296).— The 
alcoholic extract of red cabbage can he used as an indicator for 
concentrations between p H = 2'0 and p„ — 4'5, within which limits 
results agreeing closely with those by the electrometric method 
can be obtained. Good results are obtained even in the presence of 
relatively large amounts of proteins, which are not affected by the 
presence of salts (even \M -sodium chloride), toluene, or chloroform, 

S, B. S. 

Estimation of Moisture. Georgs N. Huntly and John H. 
Coste (J. Soc. Chem. Ini., 1913, 32, 62 — 67). — In considering the 
question of the estimation of moisture in commercial products, the 
authors mention in some detail the various methods which are 
employed for the purpose. These methods are divided into three 
croups, namely : Direct methods. 1. Water driven off by ignition, 
condensed in part of the ignition tube and weighed directly. 

2. Substance heated in a current of dry gas, or in a vacuum, water 
vapour collected in calcium chloride or sulphuric acid, and weighed. 

3. Substance mixed with an excess of a volatile, non-miscible liquid, 
such as xylene, distilled, and the water measured under the hydro- 
carbon layer. 4. The substance is heated directly to 1 30 by a 
vapour (high pressure steam) jacket, the steam given off condensed, 
and measured. Gasometric methods. 5. The substance is mixed 
with calcium carbide; acetylene measured. 6. the substance is 
mixed with magnesium methyl haloid in the presence of a suitable 
dry solvent; methane measured. 7. The substance is^ treated with 
sodium; hydrogen measured. Indirect methods. 8. Estimation of 
the loss of weight by heating to a delinite or indefinite temperature 
(the usual method). 9. Prolonged exposure in a vacuum in the 
presence of sulphuric acid, either at ordinary or at a higher tem- 
perature. Most of the methods are trustworthy under particular 
conditions and when they are applied to suitable substances. Special 
attention is given to the last two methods mentioned, and it is 
.fecommended that care should be taken to have the temperature 
jinside the ordinary drying oven as nearly as possible 100 ; tor 
igeneral work a few degrees higher will be found to be more satis- 
factory. In the method where the substance is dried m a vacuum, 
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the pressure should be as low as possible,’ and the exposed surface 
of the sulphuric acid large. When applied to ooals, this method 
yields results which are invariably higher than those obtained by 
drying the coal in a water-oven. W.P. S. 

Estimation of Moisture in Organic Substances. F. p 
Campbell ( J . Sue. C/iem. Ind,, 1913, 32, 67 — 70). — The calcium 
carbide method is recommended for the estimation of moisture in 
such substances as coal, coffee, cocoa, tea, butter, etc.; in p le 
process employed by the author, the amount of acetylene evolved is 
estimated gravimetrieally, and an apparatus is described for this 
purpose. The results obtained agree closely with those found by 
drying the substances under reduced pressure over sulphuric acid 

W.P.S. ’ 

Estimation of Moisture in Poods and Other Organic 
Substances. William P. Skeetctily (/. Sue. Chum, fail., 1913, 32 i 
70). — Results are recorded which show -that many organic substances 
yield more moisture when dried under reduced pressure in the 
presence of sulphuric acid than when they are heated to constant 
weight in the ordinary sleam-oven. The difference was most marked 
in the case of farinaceous substances, amounting in one instance 
(arrowroot starch) to 2%. It was also found that flours, meals, 
etc., increased in weight when heated for more than two hours 
at 100°. W.P.S. 

Colour Reaction of Chlorates. Joseph Pieraerts (Bull. So c. 
ehim., 1913, [iv], 13, 104—109; Bull. Assoc, chim. Suer. Diet., 1913, 

30 , 401 406). — When 1 c.c. of a 0'5% potassium chlorate solution is 

treated with 5 c.c. of a 2'5% aqueous aniline solution and 6 c.c, of 
concentrated hydrochloric acid, a red coloration is obtained which 
changes in a few minutes to blue. The test is not to be trusted 
when the potassium chlorate solution contains less than 0T% of the 
salt, but 0'05% solutions yield a coloration when the aniline solution 
is prepared with 50% alcohol. The blue coloration may be extracted 
from the mixture by shaking with chloroform, ether, or amyl 
alcohol. The test is useless in the presence of iodates, as these 
yield a similar coloration to that obtained with chlorates, . P. S. 

Disturbing Influence of Alcohol on Various Reactions. 
Ernst Salkowski (Zritsch.. physiol. Chem., 19 1 3, 83, 164 165).— 
When half a volume of alcohol is added to a potassium iodide 
solution to which chloroform, a few drops of sulphuric acid, and a 
solution of nitrite are also added, instead of the characteristic viole ^ 
colour being formed in the chloroform layer after shaking, an 
orange or reddish-yellow coloration is obtained. . Methyl or amy 
alcohol, ethyl acetate, and acetone have a similar distur mg 

influence. . ,, •> 

The characteristic colour reaction of phenol with ferric c * 
is also entirely altered by the presence of alcohol, a dirty g rce * 
yellow coloration heing obtained instead of the characters ic 
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Estimation of Hydriodic Acid in Tincture of Iodine. 
A.8DKE LxcLfeRE *(./. Fharm. Chim., 1913, [»ii], 7, 68 — 69). — In 
eiieral, iodine is estimated in tincture of iodine by titration with 
sodium thiosulphate, and then the hydriodic acid is determined by 
adding potassium iodate solution and titrating the iodine set free. 
It is pointed out that this last estimation is subject to two sources 
0 f error. If the iodate solution used is not exactly neutral, an 
excess of iodine is liberated. Further, the amount of hydriodic acid 
• frequently calculated from the equation HI0 3 + 5III-6I -i -3)1,0 
instead of from the relation KIO, + 6in = KI-l- 311,0 + 61. which 
correctly represents what takes place. T. A. H. 


A New and Delicate Test for Oxygen. Kaiu, Hindus »ii< 1 
Runout- F. Weinland (Sir., 1913, 46 , 255— 259).— The authors have 
previously shown that the deep red solutions formed when ferric 
„u. an( l catechol are mixed in alkaline solution contain the salts 
„f an acid H,[Fe(C,H 4 OJ J ] (compare A., 1912, i, 184 445) They 
l.ave now found that if ferrous sulphate is used instead ol ferric 
salts 110 colour is produced, but. that oxygen is very rapidly 
absorbed from the air, giving the red colour. The formation at this 
red colour is an exceedingly delicate test for oxygen, and the 
authors have devised a special apparatus in which the respective 
solutions can be prepared and mixed in an atmosphere of oxygen- 
ree hydrogen and then brought into contact with the gas which 
fn tl tested for oxygen. The authors were able to detect oxj 6 eu 
in Ae mTngen coal gas, and in carbon dioxide used in the csti- 

£*s?r. izr t m 

vigorously for five minutes. 

EBtimation of Available Oxygen in Persalts “d Washing 
Powders with Titanium no on _p e , borates may be 

Seblinu (UtKh. anal CJwn 19 . ^ ^ ^ (or about 3 grams 
titrated by dissolving about - „ o{ dUute sulphuric acid are 
of washing powder) in wate ■ ' . l)on dioxide the liquid is 

added, and while passing a cur , t he end point being 

titrated with standard Two 

shown by the disappearance of the yello P borate In the 

mols. of titanium trichloride- mo • ' before titration, some 

case of washing powders it is «h ° ttl a tv matter or a 

carbon tetrachloride to dissolve the epamte l tau y ^ ^ 

definite volume of titanium trmh °nde may ,0^ 
excess titrated as usual by means of titration 

Percarbonates may' ^Id be delivered 
is attended with '°. ss , °, f . ox K“' a , kno wn volume of titanium tn- 
from a pipette which dips m , The ‘excess of titanium 

■ chloride lit an atmosphere of carbon dioxide. Uta e ^ ^ 

is then titrated with feme chlondo. Two p , , ]atfs 
chloride— 1 mol. of potassium perca.bonate. r qu K. 

treated like percarbonates. 



ii. 240 


ABSTRACTS OF CHEMICAL PAPERS. 


Apparatus for the Estimation Of Sulphur in Steel and 
Iron, Georg Preuss (Chon i. Zoit., 1913, 37, 82).— After the material 
to be tested has been placed in the flask j 
the cooler B is filled half way with cold water ’■ 
this serves for the purpose of cooling and also 
■® for the absorption of hydrogen chloride. The 
cooler B is closed with the bent tube B. Imme- 
diately after introducing the acid, the cooler II 
is placed on the flask A in such a manner that 
the tube D dips into the beaker E, conKiuing 
40 c.c. of cadmium solution. An escape of 
_J hydrogen sulphide during this momentary open- 
ing is not to be feared. On warming with a 
small flame, the gases evolved pass through the 
serpentine tube 5, penetrate the water column 
in cooler B, and then pass through the beaker 
E, where every trace of hydrogen sulphide is 
absorbed. The sulphur may then be estimated 
either gravimetrieally or. volumetrioally . 

L. deK. 

A Source of Error in the Ejeldahl- 
Gunning Process. Em, Carpjaux (Bull. So c. 
Chim. Belg., 1913, 27, 13 — 14). — The Gunning modification of 
Kjcldahl’s process (heating with addition of potassium sulphate) 
does not work well in the case of several vegetable products 
(alkaloids, for instance). The relation between potassium sulphate 
and free sulphuric acid towards the end of the operation is also a 
matter of importance, because a loss of ammonia is to be feared 
when an insufficiency of free acid is present. 

When working as follows these sources of error disappear: 
1-5 grams of the "sample (sesame cake, for instance) are heated with 
30 c.c. of sulphuric acid, and after a while 15 grams of potassium 
sulphate are added. To make sure of the complete conversion of 
the nitrogen into ammonia, 1 gram of mercury and 1 gram of dry- 
copper sulphate should also be added. The heating should not be 
continued longer than necessary, so as to prevent undue loss of 
acid. L - beK - 



Estimation of Ammoniacal Nitrogen by means of Form- 
aldehyde. Gaillot (Ann. Chim. ami., 1913, 18, 15— 17).— When an 
ammonium salt is treated with formaldehyde, the ammonia com- 
bines with the aldehyde to form hexamethylenetetramine, and the 
acid radicle of the salt is set free ; the amount of this free acid, 
as estimated by titration, is a measure of the ammonia present, 
For the estimation, a weighed quantity of the ammonium salt is 
dissolved in water, the solution neutralised, an excess of neutra 
formaldehyde added, and the resulting acidity of the nuxtu 
is titrated, phenolphthalein being used as indicator. W.r. • 

Estimation of Nitric Acid by Bchloesing's Method. 
Mauhice Canet {Bull. Soc. chim. JBelg 1913, 27, 10 )• . 
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process, based on the liberation of nitric oxide when a nitrate is 
p oiled with hydrochloric acid and ferrous chloride, does not always 
oive a pure gas, since the author finds that, when treated with 
pure oxygen and then with alkaline pyrogallol, it leaves an appre- 
ciable volume of unabsorbed gas. 

One of the sources of error must no doubt be attributed to the 
use of an indiarubber cork on the distilling flask, which at a high 
temperature does not completely prevent the entrance of atmo- 
spheric air. The error is somewhat counterbalanced, but not 
removed, when making a check experiment with a known amount 
of nitrate. If in the testing of nitrocellulose, this is dissolved first 
in sulphuric acid, the nitric oxide is contaminated with traces of 
carbon monoxide. L. deK. 


The Reaction between Formaldehyde and Nitrous Acid. 
LunwiG Vanino and A. Schinner ( Zeitsch . anal. Chew., 1913, 52, 
21 — 28). — About 0'25 gram of sodium nitrite is dissolved in water, 
and boiled in a suitable apparatus until the air has been com- 
pletely expelled. A sufficiency of formaldehyde is then introduced, 
followed by hydrochloric acid, when carbon dioxide and nitrogen 
are evolved. The former is absorbed by aqueous potassium 
hydroxide, and the latter is then measured with the usual pre- 
cautions. One atom of nitrogen — 1 mol. of nitrous acid. L. deK. 


Estimation of Nitric Oxide. Koehler and M. MAKqi’Eritoi, 
(Bull. Soc. chilli., 1913, [iv], 13, 69— 72).— The method described by 
Baudisch and Klinger (this vol., ii, 74) is not applicable to mixtures 
containing, in addition to nitric oxide, nitrous oxide, nitrogen, 
carbon dioxide, and carbon monoxide. In such cases the authors 
absorb the nitrogen trioxide formed by means of ethylanilinc. In 
the residue, carbon dioxide is estimated by means of potassium 
hydroxide and the excess of oxygen added is absorbed by alkaline 
pyrogallol; the rest of the analysis is carried out in the ordinary 
way. Ethylaniline dissolves a little more than its own volume of 
.carbon dioxide at 15° to' 20° under atmospheric pressure, so that 
when only one-sixth or one-seventh of the total pressure is due to 
this gas, the volume dissolved by the small amount of ethylaniline 
used is negligible. T. A. H. 


Estimation of Phosphoric Acid Soluble in Citric Acid in 
Thomas Slag. W. Simmermachek (Chew. f 7 - 

145 - 146 . Compare A., 1907, ii, 577; 1912, ii, 992 993) -When 
ferric chloride is added to the citric acid solution of the phosp loric 
acid in order to prevent precipitation of silica, the subsequen 
addition of the mixture of ammonium citrate solution and magnesia 
mixture must be made in small quantities at a time otherwise 
ferric hydroxide is precipitated and does not.re-disso ve in e 
reagent. ‘Ferrous chloride does not prevent the precipi a ion o 
the. silica. The mixture of ammonium citrate solution and mag- 
nesia mixture must he freshly made. u A ' 
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Some Factors Influencing the Quantitative Estimation of 
Arsenic in Soils. J. E. Greaves (J. Amer. Chtm. Soc., 1313 , 35 
150 — 156). — The methods which have hitherto been recommended 
for the estimation of arsenic in soils are liable to give inaccurate 
results, as they do not take into account the effect produced by the 
presence of iron. A study has now been made of the influence of 
iron on the estimation, of arsenic by 'Marsh’s method and of the 
effect of stannous chloride in overcoming the retention of arsenic 
by iron. 

The following method has been found to give the best results 
To 10 grains of the soil are added 25 c.c. of concentrated nitric 
acid, and the mixture is heated for thirty minutes. While still 
fairly hot, 10 c.c. of concentrated sulphuric acid are added and 
the mixture is again heated for thirty minutes. The mixture j s 
then filtered, and the soil washed with hot water; the filtrate is 
evaporated to dryness and heated until free from nitrates. The 
residue is treated with dilute sulphuric acid and 20 c.c. of 10’; 
solution of stannous chloride, and then slowly introduced into the 
Marsh apparatus. This method enables very small quantities of 
arsenic to be estimated accurately. £ (; 

Estimation of Arsenic in Urine and Blood. Franz Lehmann 
(Arch. Pharm., 1913, 251 , 1—4).— A method described previously in 
detail by the author and E. Rupp (A., 1912, ii, 866) may he used 
for the estimation of arsenic in urine and in blood. In the case 
of urine, 500 c.c. of the sample are treated with 2’5 grams of 
powdered potassium permanganate and evaporated almost to dry- 
ness, a small quantity of solid paraffin being added to prevent 
frothing. This preliminary treatment with permanganate is essen- 
tial in order to avoid loss of traces of arsenic during the evaporation. 
The estimation is then proceeded with as described. Blond (50 
grams) is shaken for ten minutes with 2'5 grains of permanganate 
before the sulphuric acid and the main quantity of permanganate 
arc added. W.l’. S. 

The Separation of Arsenic and Tungsten. Si egfbieiI 
Hilpert and Theodor Diecbmamn (Ber., 1913, 46 , 152 — 155). — 
Owing to the formation of very stable complexes between arsenic 
and tungstic acids, precipitation methods do not give a satisfactory 
separation. The authors make use of the distillation method for 
separating the arsenic, using cuprous chloride as the reducing agent, 
To the mixture containing the complex of arsenic and tungsten 
(0'0G46 grain of arsenic and O' 1313 to 0'2626 gram of tungstic acid), 

15 grams of cuprous chloride are added and 150 c.c. of hydrochloric 
acid (D = T16), and the distiltation carried out until only a small 
residue is left. The distillation is again repeated with another 
150 c.c. of hydrochloric acid, after which no more arsenic will pass 
over. It is found, however, that arsenic still remains in the residue, 
although there is no definite molecular ratio between the arsenic 
and the tungsten. It is probable that it is adsorbed by the tungstic 
acid , since if the residue is made alkaline with potassium hydroxide. 
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'Heated, cooled, and then again distilled twice with 150 c.c. of 
hydrochloric acid, the remainder of the arsenic distils over, and a 
quantitative separation is attained. The arsenic in the distillate 
is determined by titration with iodine. 

The quantity of tungstic acid should uot exceed the amount given 
above. T.S.P. 


Estimation of Carbon and Carbon Dioxide. Ach. Gkegoike, 
James Hendrick, Em. Carpiaux, and E. Germain (Ann. Chim. anal . , 
1913, 18, 1 — 8). — In the method proposed, the substance containing 
carbon is ignited in a current of oxygen, and the carbon dioxide 
(after the gases have been passed over copper oxide) is absorbed 
in barium hydroxide solution. The latter is contained in a 
Pettenkofer absorption tube, and the resulting barium carbonate 
is then collected on a filter, precautions being taken to prevent 
absorption of carbon dioxide from the atmosphere during the 
filtration. The barium carbonate is next decomposed in a modified 
Scheibler’s apparatus, and the volume of the liberated carbon 
dioxide is measured. Particular attention is paid to the volume 
of carbon dioxide which dissolves in the nitric acid employed for 
the decomposition, and a table is given showing the corrections to 
he applied on this account. For instance, 10 c.c. of nitric acid, 
I) P20 at 16°, absorb 10 67 c.c. of carbon dioxide (calculated lo 
normal temperature and pressure). W.I’.S. 


Portable Pettersson-Palmqvist Apparatus. H. P. Anderson 
(J. Amr. Chem. Soc., 1913/35, 162- 168).— A modification of the 
Pettersson-Palmqvist apparatus for estimating carbon dioxide in 
air is described, which has the advantages of being more readily 
and conveniently manipulated than the original form, and of being 
more easily portable. By meins of a coil of copper tubing sub- 
merged in the water in the glass cell, the sample of air can bo 
rapidly adjusted to the temperature, of the apparatus. Carbon 
dioxide can be quickly and accurately estimated when present in 
quantities not exceeding 0'j>% by volume. E. C. 


The Use of Phenolphthalein and of Kosolic Acid for the 
Estimation of Free Carbonic Acid in Water. Hermann 
Noll (Zeitsch. angew. Chem., 1913, 26, 85-87).— Chiefly a reply to 
Tillmans and Heublein (A., 1912, ii, 685). Further experiments 
made by the author indicate that in the titration of the iiee car ionic 
acid in water, the hydrogen carbonates behave differently towards 
phenolphthalein from what they do towards rosolic acid. YVitli tue 
latter indicator, a definite portion of the free carbonic acid is not 
accounted for, which portion is always proportional to it " .O' 1 '" n™ 
carbonates present. Thus, using a rosolic acid solution or 
strength 1 : 1000, 1 mg. of carbonic acid present as hyiliogwi 
carbonate masks the presence of 0'25 mg. of irep car omc mi , 
whereas witti a strength of 1 : 1500, O' 15 mg- is mas e ' (• . 

results verify those of Tillmans and Heublein with respect to iosc.li 
acid. TS - F ’ 
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, Reaction for Carbonates in Book Sections. 
Microchemieal Beac Bl \ _Xhe reagent used consists of 

w. IIeecek (Centr. Min-, > yr^ich a few drops of potassium 
2—3 c.c. A/10-hydrocUonca<nd,towb l c^ rmii ^ q{ ^ 

ferncyamde solution > a? { th(J blue co l 0 ration produced, con- 
reaction and the inten y presence of various carbonates— 

elusions can be drawn as to the 0 exceptional cases is 

calcite, dolomite, ankente efe Only ^ 

calcite so free from iron t methods in being applicable 

has the advantage over other *°“ , “ j divide d state. L. J. S. 

when the rock constituents are m a imely oiviu 

~ Analysis by means of Magnesium. 

Qualitative ° T f a ^°, A ^ y Quim . 7 1913, 11, 68-78).-rWhra 
Josis Cikal Pereira ( ■ ^ with magne sium or, better, with 

organic compounds a g t | le res ;due by treatment 

magnalium, carbon may ^ aIld acidification, nitrogen by 

witli ammoiuacal cup warming with water, and oxygen 

the generation of ammo ^ ^ ma gnesium oxide. The 

Xg-'st istt trustworthy, and magnalium gives better^, lt s 
than magnesium. 

„ • A „;,i in Urine without Inomeration. 

Detection of Silicic Acid m3 83, 143— 152).-The 

Ernst Salkowski (Zntsch. pnji iol. e(l with a i c0 i 10 i. Xhe 

urine is P^tly ^apora^ ^ P alcoh P ol) brought on to a filter, 
sticky precipitate dried a j ter washing with ether. It is 

washed with alcoho }j mt slirred with dilute hydrochloric acid, 
then shaken out of the hi ter, wrre ingolub l e portion well 

and finally returned to thejfiltw, and t i( 0 {, tained . 

washed. On mcinerat on almost pur 0 -l gram SiO, 

The daily urine contains on the aveia B & E F A 

» a, 1, cates Walther Hempel (Zeitsdu anal. 

Decomposition of Silicates. ^ ^ . g at llisposal b y 

Chem., 1913, 52, 8 - )' r 1360 ° can be obtained, the best 

means of which a tempera 0 f the powdered 

way for rendering ahc. es soluble » tol^U ^ ^ ^ ^utes.' 
sample with 3 grams of p f act that the barium 

The chief advantage of the process means of sulphuric 

does not suffer. L.ueK. 

General Method for the Analysis of the Asbes^rf Body 

Fluids, w. MestreiaT (J. P far-. ^^Ltions successively 
A general method is deserrbect for ^ lie li " e e ter ”^ magnesia on the , 
of phosphoric acid iron, aluI "T ’ abod ’ flu i d . Estimations of 

same specimen of ash P re P“ ed . f ™ de on a second specimen of the 
sodium and potassium are best made o ^ thecercbrf , 

ash . The method is particularly applicable to as T A H 

spinal fluid. * . , 

J£S?f.S iSVCM* 
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added a definite number of e.c. of a solution of lead nitrate (16 
grams per litre), a little acetic acid is added, and the lead sulphide 
is filtered off and washed with cold water. The excess of lead is 
then titrated with ammonium molybdate (8'526 grams per litre - 
1 c.c. = 1 e.c. of the lead solution), using a 0‘5% solution of tannin 
as external indicator, 1 c.c. of lead solution =0-0081814 gram of 
barium sulphide. L. deK. 

Estimation of Magnesium Chloride in Water. Emil 
BosSHAEDand \V. Bubawzow (Zdlsch. arn/ew. CAem., 1913, 26, 70— 72). 
—A known volume of the sample is evaporated on the water-bath, 
and the residue extracted with a mixture of equal volumes of 
absolute alcohol' and ether, which dissolves any magnesium (and 
calcium) chloride present. The filtrate is then diluted with water 
to a definite volume, and in an aliquot part of this the chlorine is 
estimated volumetrically. In another part, the calcium is estimated 
gravimetrically, and after allowing for this, the remaining chlorine 
is calculated to magnesium chloride. L. de K. 

Behaviour of Uric Acid towards Ammonia and Magnesium 
Salts and the Estimation of Magnesium in Urine. Ebnst 
Salkowski ( Zeitsch . physiol. Client., 1 1913, 83, 152—159). — When 
urine is precipitated by magnesia mixture and the precipitate 
filtered immediately, there is no separation of uric acid. When the 
filtrate is left for a day or more, in addition to a little ammonium 
magnesium phosphate, there is a characteristic yellow separation. 
This substance contains uric acid, ammonia, and magnesia, and 
represents perhaps a compound of the structure 

Mg(NH 4 ) 2 (C 6 H 2 0 3 N 4 ) 2 . 

Various unsuccessful attempts to synthesise such a compound are 
described. 

The influence of these observations on the direct estimation of 
magnesium in urine without incinerating is investigated and 
proved to be without moment. E. F. A . 

Rapid Estimation of Zinc. Kurt Voigt ( Zeilsch . a ngew. Chem., 
1913, 26, 47 — 48. Compare Abstr., 1912, ii, 298). — The author 
again proves by a number of experiments that in the presence of 
sufficient ammonium chloride no insoluble zinc silicate is regenerated 
on adding ammonia. L. deK. 

Influence of Lead on the Titration of Zinc with Ferro- 
cyanide. Victor Lenher and C. C. Meloche (/. Amer. Chem. Soc., 
1913, 35, 134 — 138).— The most satisfactory volumetric method for 
estimating zinc in ores is the modified Waring method. Conflicting 
statements have been made with reference to the influence of lead 
on the titration with ferrocyanide, and this question has therefore 
been investigated. ... . . 

The results show that when the titration is carried out in the 
usual way, fflie presence of lead is immaterial. In estimating lead 
by the ferrocyanide method, an acetic acid solution should be used, 
and mineral acids must not he present. 


17 
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In the estimation of zinc in ores in which lead and iron are th 
only heavy metals present in any considerable quantity, such as 
the Wisconsin zinc ores, the lead need not be -removed before 
carrying out the ferrocyanide titration. The ore (0’5 gram) j s 
dissolved in 10 c.c. of concentrated hydrochlorio acid and a little 
nitric acid. After dilution, the solution is treated with ammonia 
and afterwards filtered. The precipitate is dissolved in dilute 
hydrochloric acid and reprecipitated with ammonia. The filtrate is 
added to that from the earlier precipitation, is acidified with hydro- 
chloric acid, and, after being concentrated by evaporation, is readv 
to be titrated. The solution should be hot when titrated, should 
have a volume of 200 c.c., and should contain 6 — 10 c.c. of coo 
centrated hydrochloric acid and 10 grams of ammonium chloride 
The ferrocyanide solution should be of such strength that 1 c c is 
equivalent to 0'005 gram of zinc. Solution of uranium nitrate 
(5%) is the best indicator. p q 

Colorimetric Determination of Traces of Zinc. Angel del 
Camfo Cebdan and Jose de la Puente (Anal. Fis. Quim., 1913 1] 
98 — 108). — The formation of a blue colour on the addition of 
aqueous ammonia and resorcinol to zinc solutions may b B ^ 
basis of a colorimetric method for the recognition of zinc down to 
1-7 gram. For every 100 c.c. of liquid, 2 c.c. of 0’92 ammonia and 
2 c.c. of E% resorcinol are added. The liquid is covered with paraffin 
to exclude oxygen, and after twenty-four hours examined in the 
colorimeter. The maximum error observed was 6'6%. 6. D.L. 

Detection and Colorimetric Estimation of Lead, Copper, 
and Zinc in Potable Water, Ludwig W. Winkler (Zeitsch. a ngm. 
Chem., 1913, 36, 38 — 44). — la the usual colorimetric estimation of 
lead it is necessary to add to the sample and to the comparison 
fluid a certain amount of ammonium chloride, otherwise the result 
will be deceptive. 

It is pointed out that in the presence of even traces of suspended 
ferric hydroxide, the lead will paes into the deposit, so that the 
water may appear lead-free. Instead of hydrogen sulphide water, 
the author prefers a solution of sodium monosulphide; both acetic 
acid or ammoniacal liquids may be used. If copper is also present, 
the following process is recommended. The copper is estimated 
colorimetrically by means of ferrocyanide in the presence of 
potassium hydrogen carbonate, potassium cyanide is added (which 
causes a green coloration), then an ammoniacal solution of 
ammonium chloride, and finally sodium sulphide, which will react 
with the lead only. 

A new process is given for the estimation of zinc. The oxide 
obtained by the usual process is converted by way of a check into 
chloride, and the chlorine is then titrated with silver in the usual 
manner after adding a little potassium hydrogen carbonate. Minute 
traces of zinc are judged from the turbidity caused by the reagents, 

L.eeK. 
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Detection of Traces of Copper. Wesley B. Fritz a. 
Guillaudeu, and James R. Withrow (J. Amer. Clitm, Soe 1913’ 35 
168-173).— In the course of certain work on the electrolytic’ pre’ 
cipitation of copper, it was desired to ascertain the sensitiveness of 
the various reagents which are usually employed to determine 
whether the metal has been removed completely from the solution. 
It has been found that, if the volume of the electrolyte is 100 c.c., 
and 1 gram of copper is originally preseut and other metals are 
absent, the end-point can be detected by ammonium hydroxide 
within 0'105%, by ammonium sulphide within 0'015%, and by 
potassium ferrocyanide within 0'009%. 

The following method is recommended for detecting traces pf 
copper in the solution after electrolytic precipitation has been 
effected. One c.c. of the sample is introduced into a glass tube, 
3—5 mm. in internal diameter, 15 cm. long, and with a capacity 
of nearly 3 c.c. The solution is rendered alkaline with ammonia, 
acidified with glacial acetic acid, and then treated with two drops 
of 2% potassium ferrocyanide solution. If more than 1 mg. of 
copper is preseut, a pronounced red coloration is produced, but if 
there is not more than 0T mg. of copper in 100 c.c. of the solution, 
the colour is practically identical with that of a blank experiment 
made in a similar tube. E. G. 

Estimation of Copper with -[Sodium Hypophosphite. 
Richard Windisch (Zeilsck. anal. Chem., 1913, 52, 1 — 13). — The 
process, previously recommended by Dallimore (A., 1909, ii, 833), 
is intended more particularly for commercial copper sulphate. One 
hundred grams of the sample are dissolved in water, 60 c.c. of 
dilute sulphuric acid (1 : 7) are added, and the whole diluted to 
one litre ; 50 c.c, are then heated to boiling in a deep porcelain 
dish with addition of 20 c.c. of commercially pure sodium hypo- 
phosphite (200 grams per litre). After fifteen minutes’ action, the 
precipitate, consisting of metallic copper, is collected, washed first 
with hot water, then with alcohol, and finally converted by ignition 
into oxide. L. deK. 

Estimation of Copper in Preserved Vegetables by means 
of the Spectrophotometer. EuoEne Tassilly (Bull. Soc. chi in., 
1913, [iv], 13, 72 — 74). — The method depends on the complete 
extraction of the copper from the charred vegetables and its con- 
version into copper ferrocyanide, which is then estimated by meant 
of a spectrophotometer, previously graduated by means of a similar 
copper ferrocyanide solution of known strength. 

From 10 to 15 grams of the product are ignited gently to produce 
a charred mass retaining the shape of the original. This is 
extracted at 100° with 2 to 5 c.c. of sulphuric acid, water added, the 
solution filtered, and the residue washed. The copper in the filtrate 
and washings is precipitated by sodium hyposulphite and the pre- 
cipitate washed and carefully ignited as usual. The residue is 
dissolved in 1 to 1'5 c.c. ot sulphuric acid, a few drops of nitric 
acid added, and the excess of acid evaporated. The cupric sulphate 

17—2 
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is dissolved in water, 2 c.c. of potassium ferrocyanide solution 
(0'07 gram per c.c.) added, and the liquid diluted ,to 100 c.c. and 
examined in the spectrophotometer, using the portion 115 — 125 of 
the micrometer when the D-ray is at 80°. T. A, H. 

The Mercury Content in the Air, Dust, etc,, of Places where 
Metallic Mercury is in Dse. Aevid Blohqdist {Ber. Dent, pharm 
Ges., 1913, 23, 29 — 46). — The mercury vapour contained in the air of 
rooms where mercury or its preparations are constantly being used 
is estimated by evolving chlorine, and so converting the mercury 
into the chloride. Four thousand litres of the air are then drawn 
through a series of absorbers, two of which contain 100 c.c, of 5% 
hydrochloric acid, containing 1% of stannous chloride; the third 
contains 100 c.c. of 5% aqueous potassium hydroxide. The mercury 
is then estimated by means of a slight modification of Farup’s 
method (intended for urines). A large number of experiments are 
communicated showing the quantity of mercury found in the air 
and dust of laboratories and in the urine of the persons employed 
there, mostly fractions of a milligram. L. de K. 

New Method for the Estimation of Mercury in Urine and 
in the Tissues. Hans Buchtala (Zeitsch. phyt iol. Ghem., 1913 83 
249 — 303). — See this vol., i, 318. 

Comparison of Farup’s and Schumacher-Jung’s Methods 
for the Estimation of Mercury in Urine. Wilhelm Becker; 
(Arch. Pharm., 1913, 251, 4 — 7). — Karup’s method (collecting and 
weighing the mercury on a gilt asbestos filter after it has" been 
reduced to the metallic state) yields results which agree closely 
with those obtained by the Schumacher-Jung method (A., 1903, ii, 
44), and the methods are equally trustworthy. W.P. S. 

Application of Diphenylcarbazide as Indicator in the 
Titration of Iron with Dichromate. O, 1,. Barnebey and 
S. R. Wilson (/. Amer. Chem. Soc., 1913, 35, 156 — 162).— Brandt 
(A., 1906, ii, 309) has suggested the rise of diphenylcarbaside as 
an indicator in the titration of iron. On applying this method, 
concordant results could not be obtained, and the present investi- 
gation was therefore undertaken. 

It has been found that the variation in the results is due to the 
indicator itself, which is oxidised by the dichromate during the 
titration, 3 mols. of diphenylcarbazide requiring 2 mols. of potassium 
dichromate for their oxidation. 

If a blank experiment is carried out to ascertain the reducing 
power of the indicator, the method is rendered applicable to the < 
estimation of iron in ores. The end-point is excellent, and small 
quantities of iron can be estimated as accurately as by the ram 
common methods. E. 

Estimation of Iron in Presence of Organic Substances, 
Ernst Salkowski (Zeitsch. physiol. Chem., 1913, 83, 169 — 164). _A 
critical study of the difficulties experienced in estimating iron 10 
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association with proteins or other organic substances. The iron is con- 
verted by fusion with a mixture of alkali nitrate and carbonate into 
oxide, the fused mass dissolved in water, and the iron oxide collected 
on an ash-free filter It is advantageous to carry out the washing 
with a 10— 15 A solution of ammonium nitrate, and finally to fill 
the filter with alcohol A further difficulty is often experienced in 
removing all traces of iron oxide from the platinum dish 
The method of estimation of iron as ferric phosphate is examined 
and found to be very unsatisfactory. Washing the ferric phosphate 
precipitate with ammonium acetate does not remove the difficulties. 

E.F.A. 


The Separation of Iron and Manganese. F. H. Campbell 
(<I * Chem. Ini., 1912, 32, 3—4), — The cold solution of iron and 

manganese salts, preferably the sulphates, is almost neutralised 
with ammonia, and a mixture of equal volumes of a 25% potassium 
iodide solution and a saturated solution of potassium iodate then 
added. Ferric hydroxide is precipitated by the hydrolysis of the 
ferric salt, the hydrolysis being made complete because of the 
removal of the acid formed by the mixture of iodide and iodate, 
with liberation of iodine. After allowing the precipitate to settle] 
the liberated iodine is removed by a slight excess of 20% sodium 
thiosulphate solution. The precipitate is collected, washed first r 
with cold and finally with boiling water, and the manganese deter- 
mined directly in the filtrate as pyrophosphate (compare Gooch and 
Austin, A., 1899, ii, 128). When metals such as calcium and 
magnesium are present, the manganese should be separated as 
sulphide, re-dissolved in acid, and then precipitated as the phos- 
phate. Nickel, cobalt, and zinc do not interfere on account of the 
solubility of their phosphates in ammonia. 

So long as the conditions given above are observed, the results 
for manganese are accurate, one precipitation only being necessary. 
Hot solutions cannot be used, since manganese is then precipitated 
with the iron. If the precipitate of ferric hydroxide is ignited and 
weighed, the results, for sbme unknown reason, are high; the pre- 
cipitate should be dissolved, the ferric salt reduced, and then 
titrated with permanganate or dichromate. 

In the tests carried out, the mixtures contained 0'0287 — 0'2300 
gram of iron, and 0'0328— 0'2628 gram of manganese. T. S. P. 


Analysis of Ferro-Zirconium. Max Wdxdeb and B. Jkannebet 
(Zeitsch. anal. Chem., 1913, 52, 99 — 101). — A reply to the criticism of 
Weiss and Trautmann (A., 1912, ii, 495). The authors uphold the 
accuracy of their process (ibid., ii, 96), which is now used exclusively 
by many works chemists. L. deK. 


The Direct Volumetric Estimation of Tin. Hehby J. B. 
Bawlins (Claim. News. 1913, 107, 53— 55).— The author recommends 
the well-known titration with iodine or with ferric chloride in the 
assay of commercial tin. The titanium chloride process (estimation 
of excess of iron added) may also be used. The standard solutions 
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should be checked against a known weight of pure tin dissolved in 
hydrochloric acid in a current of carbon dioxide. The presence of 
antimony causes the results to be slightly in excess of the truth and, 
in delicate assays, it should be determined and allowed for. 

The author thinks the titration results are more trustworthy than 
a gravimetric assay based on an estimation of the impurities. 

L. deK. 

New Colorimetric Method for Titanium. Victor Lenhek 

and W. G. Crawford (J. Amer. Ckm. Soc. t 1913, 35, 138 — -145), 

The most generally applicable method hitherto proposed for the 
estimation of small quantities of titanium is Weller's colorimetric 
method (A., 1883, 381), in which hydrogen peroxide is employed. 

A study of the behaviour of a large number of organic compounds 
with titanium in concentrated sulphuric acid has shown that dis- 
tinctive colorations are produced by thymol, phenol, quinol, salicylic 
acid, and chromotropic acid. Of these, thymol has proved to be the 
most satisfactory for detecting and estimating small amounts of 
the metal. The intensity of the coloration is at least 25 times as 
great as that produced by the hydrogen peroxide method. The 
colour is not affected by diluting the solution with water until the 
strength of the sulphuric acid is reduced to 79‘4%, and beyond this 
point it fades in a regular manner. When the solution is heated, 
the colour disappears, but returns on cooling, and is not per- 
manently discharged until the solution is heated to 100°. The 
colour is bleached by fluorides or hydrofluoric acid. Chlorides, 
phosphates, and tin do not affect the intensity, but tungstic acid 
reduces it in direct proportion to the amount of tungsten present. 

In order to apply the test, the substance containing titanium is 
fused with potassium hydrogen sulphate; the product is dissolved 
in concentrated sulphuric acid, an excess of thymol in sulphuric 
acid is added, the solution diluted to a definite volume, and the 
colour compared in a colorimeter with that given by a standard 
titanium solution. The method is simple and rapid, and can be 
applied to smaller quantities of titanium than can be estimated bj 
Weller’s method. E.G. 

Use of Oupferron in Quantitative Analysis [of Titaniuml 
Italo Bellucci and L. Grassi (Atti R. Accad. Lincei , 1913, [v], 22, 
i, 30 — 34. Compare Baudisch, A., 1911., ii, 939).— Wnen an 
aqueous solution of cupferron is added to an acid solution of 
titanium chloride or titanium sulphate, the canary-yellow salt, 
(NONPh‘0) 4 Ti, is precipitated quantitatively. If the precipitate 
is filtered off, dried and ignited (Ti0 2 being formed), the process 
forms a very accurate and convenient means of estimating titanium, 
Very good results have also been obtained in the application of the 
method to the separation of titanium from aluminium. B. V.S, 

• 

Estimation of Bismuth by Titration of the Hydrochloric 
Acid Solution of Bismuth Oiyiodide by Means of Alkalis. 

" ” ->« (Phnrm. Zentr.-h., 1913, 54, 103 — 104). — The process is 
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intended for the evaluation of bismuth oxynitrate 0'4 Gram of 
the powder is dissolved in 10 c.c. of 25% hydrochloric acid, 2 grams 
of potassium iodide are added, and the liquid diluted to 100 c c 
Twenty-five c.c. of the solution are then titrated with 572-sodium 
hydroxide until the yellow colour has disappeared. The difference 
between the alkali used and that required to neutralise the acid 
represents the bismuth; 2 mols. of sodium hydroxide = 1 mol. of 
bismuth oxide. L, M g 

The Reaction between Formaldehyde and Bismuth or 
Copper in the Presence of Strong Alkali. Franz Hartwagner 
(Zeitsch. anal. Cht to . . , 1913, 52, 17 — 20). — Bismuth chloride may he 
reduced to metal by heating with a large excess of both form- 
aldehyde and aqueous sodium hydroxide. If only theoretical 
quantities are used, or when the liquid is too much diluted, the 
reduction is very imperfect. Copper, however, is more readily 
reduced to metal. In the presence of a large excess of alkali, 
hydrogen is also evolved. 

The author also investigated the action of chloral hydrate and 
acetaldehyde on some metals. In alkaline solution, gold is com- 
pletely reduced, and should it become colloidal, it may be pre- 
cipitated by boiling with excess of dilute sulphuric acid. Acet- 
aldehyde also reduces gold in acid solutions. Copper salts are 
reduced to metal by chloral hydrate in presence of alkali; the 
metal, however, is very liable to oxidation; acetaldehyde causes no 
reduction, but, on boiling, copper oxide separates. Bismuth 
chloride in the presence of alkali is reduced very slowly and incom- 
pletely by chloral hydrate, hut not by acetaldehyde. Silver salts 
are completely reduced in alkaline solutions both by chloral hydrate 
and acetaldehyde; here the latter is to he preferred in practice. 

L. deK. 

Estimation of Tantalio Acid and Columbic Acid in 
Tantalites, Columbites, .Yttrotantalites and Fergusonites, and 
,the Colorimetric Estimation of Columbium. E. Meimbero 
(Zeitsch. angew. Chtm., 1913, 26, 83 — 85).— The principle oi the method 
. is as follows. The mineral is decomposed by fusion with potassium 
hydrogen sulphate. The fusion is digested with hydrochloric acid, 
the residue of mineral acids neutralised with ammonia, and then 
digested with ammonium sulphide at a gentle heat for twenty-four 
hours. The residue is collected, washed successively with hot water 
and boiling, dilute hydrochloric acid, and then dissolved in excess 
of hydrofluoric acid. The tantalum is then precipitated as 
potassium tantalum fluoride, K. 2 TaF J , by the addition of a con- 
centrated solution of potassium hydrogen fluoride, the columbium 
remaining in solution. The filtrate from the precipitate is 
evaporated to dryness, digested with strong sulpjiuric acid, boiled 
* with waten to remove the sulphuric acid, dissolved in hydrofluoric 
acid, and again precipitated with potassium hydrogen fluoride in 
order to remove any tantalum still remaining. This process is 
repeated until the tantalum is completely separated from the 
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columbium. The potassium tantalum fluoride is then converted 
“toThe pentoxide and weighed as such It generally contone some 
titanium, which must be estimated colonmetncally. . 

For the estimation of the columbium, all the hydrofluoric add 
filtrates are evaporated to dryness, and then again taken down 
with strong sulphuric acid. The residue is treated successive y 
with boiling water, ammonia, ammonium sulphide, and very dilute 
hydrochloric acid, and weighed as columbium pentoxide. 

Gallotannic acid has hitherto been used in testing colonmetncally 
for columbic acid, but the colour is Affected considerably by the 
presence of tantalum. The author makes use of the fact that the 
columbates, especially the fluonde compounds are reduced by tin 
and hydrochloric acid to coloured products, whereas the tantaktes 
are not affected. The potassium tantalum fluoride, which is to be 
tested for columbium, is dissolved in dilute hydrochloric acid con- 
tainiug some hydrofluoric acid, and the solution evaporated down 
until a copious precipitation of potassium tantalum fluoride has 
occurred. After cooling, the crystals are collected and washed 
with cold dilute hydrofluoric acid. The columbium together with 
some tantalum, is in the filtrate, which is evaporated to dryness on 
the sand-bath. The residue is dissolved in concentrated hydro- 
chloric acid, the solution placed in a colorimeter tube, and reduced 
with tin. The reduction is complete in about fifteen minutes, and 
the colour is then compared with that of a standard which must 
be freshly made for each determination. The solutions to be 
estimated as also the standard, should not contain more than O’l/ 0 
of columbium. By this method 0-01-0'005% of columbium can 
readily be estimated. J ' x ‘ ' 

Delicate Colour Reactions of Gold Salta./ John Eowabo 
Saul (Analyst, 1903, 38, 54).— If a 0-1% soluton of either of 
the following substances, quinol, pyrogallol, gallotannic acid, 
p-hydroxypbenylaminoacetic acid, salts of phenylbydrazine, 3 . 4-di- 
aminophenol (amidol), the monomethyl derivatives of m- and 
(metol) and o-aminoplienol, associated with quinol m (ortol) 
U m-phenylenediamine, is added to ten volumes of a 0 00» 
solution of gold chloride, a colloidal solution of gold is 
formed presenting a beautiful violet colour varying in intensity 
and shade with the reagent used. Gallotannic acid gradually 

a S dtrk U green, and still shows with a 0'0001% solution. A^r ® me 
time the colour undergoes changes. 

Estimation of Palladium and its Separation from Copper 
a t Hit Wundeb and Y. TbObinoeb (Zeilsch. anal. Chan., 
1913 52 101— 104).— To the solution is added a 1% solution o 
dimethylglyoxiine in dilute hydrochloric add; « • 

favoured by gentle boiling, and the precipitate s then 
into metal by ignition, with the usual precautions. 
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From the filtrate the copper 'is precipitated as thiocyanate by 
addition of sulphur dioxide and potassium thiocyanate, and 
weighed as such. The filtrate contains the iron, which is first pre- 
cipitated with ammonium sulphide and finally weighed as oxide. 

L. deK. 

A Source of Error in the Determination of “ Perman- 
ganate Absorbed” by Drinking Waters by Schulze’s Method. 
Leo GrOnhut ( Zeitsch . anal. Chem., 1913, 52, 36-40).— This method 
(boiling with alkaline permanganate and titrating the excess) is 
affected when the water itself contains manganese. This, however 
may be remedied as follows: To 120—150 c.c. of the sample is 
added 0'6 — 0'75 c.o. of 33% aqueous sodium hydroxide, and after 
shaking a few times and waiting for a few minutes, the precipitate, 
which also contains the manganese, is filtered off through a Gooch 
crucible, and 100'5 c.c. of the clear filtrate are then boiled with 
permanganate as usual. L. de K. 

A Method of Analysing Mixtures of Hydrogen and the 
Gaseous Saturated Hydrocarbons, Hydrogen, Methane, 
Ethane, and Propane. Paul Lebeau and A. Damiens (Compt. 
rend., 1913, 156 , 144 — 147 ; 325 — 327). — Taking advantago of the 
fact that, of the four gases under consideration, only hydrogen r 
and methane have any appreciable vapour tension at - 190°, the 
authors first liquefied the gaseous mixture, and then submitted it 
to fractional distillation, by means of a mercury pump, at — 190°. 
The volatile portion contained the hydrogen and methane, and was 
analysed eudiometrically, the ethane and propane being pumped 
off at higher temperatures. By an examination of more complex 
mixtures, the authors have determined conditions of temperature 
favourable for a practical separation of other gaseous hydrocarbons 
from hydrogen. 

In the second paper, the mixture studied contained ethane, 
propane, and isobutane, and it was found that by maintaining the 
.mixture at -127° and jfumping off all the gas possible, all the 
ethane and a portion of the propane were removed and could he 
, analysed eudiometrically, the residual liquid containing the remain- 
der* of the propane, and all the isobutane being pumped off at a 
higher temperature and similarly analysed. In general, by a study 
of the vapour tension of the hydrocarbons when liquefied, it is 
possible, by suitable choice of temperatures, to separate mixtures 
into fractions containing only two of the hydrocarbons, the fractions 
then being analysed eudiometrically. W. G. 

Estimation of Glyceryl Acetate in Essential Oils. S. 
Godfrey Hall and Arthur J. Harvey (/. Soc. Chem. Ind., 1912, 32, 
61 — 62). — The 'method depends on the separation pf the glycerol 
1 and its estimation by the triacetin method. A* quantity of not 
less than 10 grams of the essential oil is saponified by heating with 
alcoholic potassium hydroxide, solution, and the solution is then 
neutralised with hydrochloric acid. After the alcohol has been 
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removed by evaporation to dryness, the residue is dissolved in a 
small quantity of water, and the oily portion is separated by 
extraction with ether. The aqueous solution is then evaporated to a 
syrupy condition, and the glycerol in it is estimated in the usual 
way by the triacetin method. W. P, S. 

Detection of Pentoses in Urines containing Dextrose 
Adolf Jolles (Zeiiseh. anal. Chem., 1913, 52, 104 — 108), — To 100 c e 
of diabetic urine (containing up to 5% of dextrose) are added 
4 grams of phenylhydrazine hydrochloride and 8 grams of sodium 
acetate (sugar-free urine is mixed with 1% of dextrose). The whole 
is heated for nn hour in the boiling water-bath and then rapidly 
cooled. The deposit is collected on a filter and well drained. It 
is then removed from the filter into a beaker, 15 c.c. of hot water 
are added, and the whole heated for five minutes on a boiling water- 
bath. After filtering rapidly, the liquid, which contains the 
pentosazone, is distilled with addition of 6 c.c. of fuming hyd ro . 
chloric acid, and 6 c.c. are collected in a tesritube. Three c.c. of 
the distillate are then mixed with 5 c.c. of BiaTs reagent (1 gram 
of orcinol, 500 c.c. of 30% hydrochloric acid, 30 drops of officinal 
ferric chloride), and boiled for a short time. In the presence of 
as little asO'05% of pentoses, a distinct green coloration is noticed. 

When testing urines with more than 5% of dextrose, the amount 
of the reagents should be doubled. L. de K. 

Estimation of Dextrose in Urine. K. K. Jarvises [Zeitseh, 
anal. Chem., 1913, 52, 14 — 15). — The dark colour obtained with 
diabetic urines on heating with alkaline bismuth solution (Almen- 
Nylander’s process) is matched by means of a series of tubes con- 
taining increasing quantities of dextrose added to sugar-free urine, 
If much dextrose should be present in the sample, it must be 
suitably diluted, and the sugar-free urine likewise. L.deK. 

Estimation of Reducing Sugars by Lehmann’s Method. 
IioN Geimbebt {/. Pharm. chim., 1913, [vii], 7, 105—109; Bull. Sot. 
chim., 1913, [iv], 13, 117 — 120, Compare A., 1898, ii, 264, 535;. 
1899, ii, 529). — Modifications of Lehmann’s method proposed by 
Riegler and Maquenne (foe. ctf.) are open to the objection that the 
solution has to be filtered before the titration, or that the titration 
has to be carried out in a relatively concentrated solution ; further, 
the time of boiling the sugar solution with the reagent varies in 
each method. Garnier’s modification of the method (A., 1899, ii, 
701) lengthens and complicates the process. The author recom- 
mends that, after the sugar solution has been boiled for three 
minutes with a definite volume of Bertrand's reagent (A., 1907, 
ii, 136), thesyrhole solution should be diluted to 200 c.c. with 
boiled water, filtered, and the excess of copper in an aliquot portion 
of the filtrate titrated with thiosulphate solution after the addition 
of sulphuric acid aud potassium iodide. It is preferable to add 
an excess of thiosulphate solution, and to titrate this with A/10- 
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iodine solution. The copper sulphate solution used is standardised 
in the same way. WPS 

Quantitative Study of Some Aldehyde Reactions B G 
Feinbekg {Amt r. Chem. J., 1913, 49, 87-116),- This investi- 
gation was undertaken with the object of determining the be 3 t 
methods for estimating various aldehydes. The following methods 
have been studied: (1) the combination of aldehyde with alkali 
hydrogen sulphite (2) the reaction with the normal sulphites; 
and (3) the precipitation of the aldehydes as hydrazones. These 
methods have been applied to formaldehyde, benzaldehyde, salicyl- 
aldehyde, p-hydroxybenzaldehyde, and vanillaldehyde, and in all 
cases attempts have been made to establish conditions for the 
accurate estimation of the compounds. 

The compounds of the aldehydes with alkali hydrogen sulphite 
are resolved into their components by dilute acid or alkali hydroxide, 
and the readiness with which this decomposition takes place is 
increased by the presence of a hydroxyl group in proximity to the ' 
aldehyde group. Formaldehyde can be estimated accurately by 
means of alkali hydrogen sulphite, and vanillaldehyde and benz- 
aldehyde can be approximately estimated, but the method does not 
give satisfactory results with salicylaldehyde, p-hydroxybenz- 
aldehyde, or anisaldehyde. 

It has been found that sodium sulphite does not combine with 
aldehydes with formation of sodium hydroxide, as is generally^ 
supposed, but that a reaction takes place on the addition of acid, 
indicating that sodium hydrogen sulphite is first produced and 
unites with the aldehyde. Formaldehyde and benzaldehyde can be 
estimated fairly accurately by means of sodium sulphite, and 
anisaldehyde can be estimated approximately, but the method is 
inapplicable to salicylaldehyde, p-hydroxybenzaldehyde, and vanill- 
aldehyde. 

Precipitation with p-bromophenylhydrazine gives good results 
with anisaldehyde, p-hydroxybenzaldehyde, and vanillaldehyde, but 
not with formaldehyde’, benzaldehyde, or salicylaldehyde. 

p-Nitrophenylhydrazine has been found generally applicable, and 
is very suitable for the estimation of vanillaldehyde and p-hydroxy- 
benzaldehyde, whilst with benzaldehyde, salicylaldehyde, and 
anisaldehyde, it yields results from 2 to 4% too low. 

A bibliography of the subject is appended. E. G. 

Estimation of Formaldehyde, Gaillot {Ann. Chim. anal., 
1913, 18, 17 — 18). — A definite quantity of the formaldehyde solution 
under examination is neutralised, treated with an excess of 
neutralised ammonium sulphate solution, and the resulting acidity 
of the mixture is titrated (compare this vol., ii, 240) ; this acidity 
is equivalent to the amount of formaldehyde presei^. W. P. 8. 

Detection of Citric Acid in Wine. Wilhelm Fbesenius and 
Leo GhOshut (Zeitsch. ami. Chtm., 1913, 52. 31— 35).— A criticism 
of some of the processes employed. The following conclusions are 
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arrived at: (1) The process given by Deniges (based on oxidation 
and treatment with a mercuric Balt) cannot serye to prove the 
presence of added citric acid in wine. (2) The reaction of 
Moslinger, as modified by tries (based on precipitation of potassium 
hydrogen tartrate by addition of alcohol and precipitating the 
filtrate, after evaporating off the alcohol and largely diluting with 
water, with acetic acid and lead acetate), is applicable, and is fairly 
delicate. (3) The reaction of Schindler (based on the different 
solubilities of the barium salts of citric and malic acids and sub- 
sequent use of lead acetate) is only serviceable when large quantities 
of citric acid are present. L. ueK. 

Hardened (Hydrogenised) Oils and the Detection of 
Arachidic Acid. Hans Kepis and Emil Both {Zeitsch. }fahr 
Omusm., 1913, 25, 81 — 85). — Sesame, arachis, and cottonseed oils 
still yield a coloration with Bellier’s resorcinol test after they have 
been “hardened" by treatment with hydrogen in the presence of 
a catalyst. Hydrogenised whale oil gives an orange colour with 
this test. The sesamol of sesame oil is not affected by the treatment 
and the hydrogenised oil gives the reaction described by Kreis 
(A., 1904, ii, 75, 790). Arachis oil, either natural or hydrogenised 
may be detected in admixtures with other oils by saponifying 
20 grams of the oil under examination, separating the solid fatty 
acids, and dissolving them in 100 c.c. of alcohol; in the case of 
hydrogenised oils, 200 c.c. of alcohol are required. The boiling 
solution is then treated with 1'5 grams of lead acetate dissolved 
in 60 c.c. of alcohol; the precipitated lead soap is collected after 
about twelve hours, decomposed with hydrochloric acid, and the 
liberated fatty acids crystallised three times from alcohol, using 
successively quantities of 50 c.c., 25 c.c., and 12'5 c.c. of alcohol 
for these operations. Should the oil contain not less than 5% of 
arachis oil, the fatty acids obtained after the third crystallisation 
will have m. p. above 70°, This process may be shortened by 
acidifying the saponified oil with 50% acetic acid, and then adding 
the lead acetate solution without previously separating the fatty 
acids. W.P.S. ‘ 

Estimation of Caoutchouc in Vulcanised Rubber Materials. 
Paul Goldberg (Chsm, Zeit., 1913, 37, 85—86). — For the indirect 
method of estimating caoutchouc, in which the mineral matter present 
in the material is estimated by ignition and the caoutchouc taken hy 
difference, the following process for estimating the ash is recom- 
mended, as it prevents certain chemical changes taking place, during 
the ignition, between the constituents of the ash and the oxygen 
of the atmosphere. One gram of the sample, previously extracted 
with acetone, and dried at 50°, is placed in a weighed porcelain 
boat, which i^ inserted in a tube through which 1 a current of 
nitrogen is passed.* When all the air has been displaced from the 
tube, the boat is heated until the caoutchouc melts and distils, and 
at the end of the operation the mineral matter remaining^ the 
boat is weighed. When the added mineral matter consists of 



ANALYTICAL CHEMISTRY. 


ii. 257 


calcium oxide, magnesium oxide, calcium carbonate, litharge, red 
lead, lithopone, ,zinc sulphide, zinc oxide, barium sulphate, silicates, 
etc., this method of incineration yields trustworthy results, the 
error not exceeding 0'3%, but when magnesium carbonate is present, 
the carbon dioxide liberated must be absorbed and estimated. If 
the rubber material contains “ sulphur auratum,” the antimony 
trisulphide is estimated in the ash and calculated into penta- 
sulphide ; cinnabar, if present, is volatilised completely, and must 
be estimated separately by the method described by Frank and 
Birkner (A., 1910, ii, 244), and its quantity added to the amount 
of ash found. W. P. S. 

The Prussian Blue Reaction. Daniel Vorlander (Bir., 1913, 
46, 181 — 192). — The author finds that the reaction between ferric 
chloride and potassium ferrocyanide is a time-reaction, which is 
retarded by acid and salts ; the extent of the retardation increases 
with the strength of the acid. In very dilute solutions, such as 
often occur in analytical practice, it is possible for no blue colour 
to be produced at all, and only an indefinite green colour after a 
few hours; after twenty-four hours a few coagulated flocks of 
Prussian blue may be found. 

When a ferrous salt is used instead of ferric chloride the formation 
of ferrous ferrocyanide is an instantaneous reaction, which is 
followed by oxidation to Prussian blue by means of the dissolved 
oxygen. The presence of dilute hydrochloric or sulphuric acid'" 
accelerates the formation of a blue colour, as also does the use of 
excess of the ferrous salt. The test is so delicate that a millimol. 
of potassium ferrocyanide per litre can be detected. 

In carrying out the test for cyanides (or nitrogen) it is best to 
filter the solution after boiling with ferrous sulphate and sodium 
hydroxide. The filtrate should then he acidified with dilute hydro- 
chloric acid, aud 3 — 10 drops of fresh ferrous chloride or sulphate 
added. , . 

Ferrous salts react immediately with potassium ferncyamde, 
which points to the fact that the slow reaction between ferric salts 
and potassium ferrocyanide is not due to the formation of a 
colloidal reaction product, hut depends on the condition of the 
ferric salt solutions. 

Examination with the ultramicroscope of the solutions of the 
various iron salts used, leads the author to the conclusion that 
solutions of ferric salts may be considered as incomplete colloidal 
solutions in which the particles are scarcely visible in the ultra- 
microscope, although much greater than in disperse molecular 
solutions. ... 

Further experiments with colloidal ferric hydroxide^ solutions 
indicate that the colourless solutions obtained by acidifying tho 
colloidal solution prepared from alcoholic ferric chloride and sodium 
. ethoxide are not identical with the colourless .solutions obtained 
from ferric salts and nitric acid. The latter are practically optically 
clear in the ultramicroscope, whereas the former are seen to consist 
of colloidal solutions containing large submicrons. T. S. P. 
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Rapid Estimation of Tannin Matters and Acidity j n 
Tanning Liquors. Rudolf Vanii-ek (Zeitach. angew. CAem., ] 933 
26,68 — 70). — The process ib briefly as follows : The'acidity of 50 c . c ’ 
of the liquor is taken by means of Nj 10-sodium hydroxide, using 
phenolphthalein (or phenolphthalein test paper) as indicator, before 
and after treatment with 50 c.c. of gelatin solution (6 per 1000) 
The difference in acidity (n - b) is due to the acid principle of the 
tannin matter. 

If a gravimetric analysis of a particular " tannin " has been made 
the titre of the soda solution may be found by dividing the number 
of grams found in 50 c.c. by («-&). Working with solutions of 
unknown strength, the result of the titration (a - b) has only got 
to be multiplied by the titre in order to find the total content in 
tanning matter. L. deK. 

Comparative Examination of Methods for the Estimation 
of Dyes. H. Salvatersa (Monatsh., 1913, 34, 255 — 281),— 
Knecht’s reduction process with titanium chloride and the method 
elaborated by Pelet-Jolivet and Garuti (A., 1908, ii, 441) for the 
estimation of pure dyes, dyed silks, and dye vats (waste vat liquors) 
have been compared, the colouring matters examined being 
malachite-green, crystal-violet, magenta, naphthol-yellow-S, Martius- 
yellow, crystal-ponceau-6B, fast-ponceau-B, cotton-scarlet extra 
fast-scarleb-PX, orange-G, and orange-GRX. Both methods give 
satisfactory results when pure materials are to' be estimated, 
although Knecht’s process gives values which are too high with 
malachite-green and too low with orange-G. The trouble expe- 
rienced in preparing suitable type solutions is, however, a drawback 
to Pelet’s method. 

Only Knecht’s method gives good results for the titration of 
dyed silk, and in the case of easily reduced dyes, it may he applied 
directly. For the examination of waste vat liquors, both methods 
are trustworthy, whereas colorimetric comparisons with standard 
solutions are quite impossible. Experiments have been conducted 
in order to ascertain whether dyes are takqn ,up by silk in molecular 
proportions, but no such rule could be discovered. It can only be. 
said that with an increase in the number of sulpbonic groups, the 
affinity of silk for the dye diminishes. J. C. W. 

Chemical Detection of Veronal Poisoning. W. Macadie 
( Pharm , J., 1913, 90, 134), — The following methods were employed for 
the detection of veronal in a suspected case of poisoning by this 
substance. The stomach wash-out was acidified with hydrochloric 
acid, shaken out several times with ether, and the ethereal solutions 
were evaporated; the residup obtained was then extracted with 
alcohol, the solution evaporatpd to dryness, the residue dissolved 
in a small quantity of dilute sodium carbonate solution, filtered, 
and the filtratk exacted with ether after the addition of hydro- f 
chloric acid. On evaporating the ethereal solution, a residue was 
obtained which was dissolved in a small quantity of alcohol; a 
portion of this solution was treated with alcoholic sodium hydroxide 
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solution., heated to remove the alcohol, and the heating then con- 
tinued until the mixture fused. The fused mass, when treated with 
sulphuric . acid, ’yielded carbon dioxide and an odour resembling 
that of a mixture of acetic and butyric acids (compare A., 1911, ii, 
670). Another portion of the alcoholic solution was evaporated to 
dryness, and the residue tested with Millon’s reagent in the presence 
of nitric acid;, a gelatinous precipitate, soluble in excess of nitric 
acid, but not in an excess of the reagent, was obtained. Veronal 
was also separated from the urine of the patient; for this purpose 
the urine was treated with calcium chloride to precipitate uric 
acid, and, after the precipitate had been removed by filtration, the 
filtrate was acidified and shaken out with ether, the residue of 
veronal obtained being identified by means of the tests mentioned. 

W. P, S. 

Rapid Estimation of Pyridine in the Presence of Ammonia 
in Gas Liquors. Otto Baessler (/. Gasbehuchtung , 1912, 56, 
905 — 906). — The total ammonia and pyridine are first titrated 
together with standard sulphuric acid; the mixed vapours are then 
distilled through a warm solution of sodium hypobromite, whereby 
the ammonia is oxidised to water and nitrogen; the pyridine is 
carried on into standard sulphuric acid, the excess of which is 
subsequently titrated. F. M. G. M. 

Micro-chemical Tests for the Identification of Some of ttfe 
Alkaloids. Earl B. Purr (/. Ind. Eng. Ghem. y 1912, 4, 508—512).— 
An account of the preparation, with micro-photographs, of the 
characteristic crystals formed by alkaloids with certain reagents 
which affords a ready means for their identification. Alkaloids pro- 
ducing characteristic crystals with iodine are : (1) morphine, shining 
red plates; (2) codeine, clusters of yellow, blade-like needles; (3) 
dionine (ethyl-morphine), similar to codeine; (4) atropine, small 
red crystals, whilst heroine, upomorphine, and narcotine furnish 
amorphous precipitates. 

Alkaloids producing characteristic crystals with palladous chloride 
be (1) morphine, fight brown clusters of sheaf-like crystals; 
(2) sodeine yields first a labile form, which rapidly changes to clusters 
af needles. (3) /3-Eucaine, deep yellow characteristic crystals. 

Alkaloids yielding characteristic crystals with platinic chloride are 
(1) cocaine; (2) j8-eucaine, clusters of golden (flower) petal-like- 
nrystals ; (3) nicotine resembles those obtained with cocaine, but are 
only formed in neutral or faintly acid solution, whereas the cocaine 
precipitate is insoluble in acids; (4) antipyrine, yellow, branching, 
feathery crystals; (5) strychnine, peculiar chisel-shaped clusters 
which rapidly separate into individualsneedles; (6) heroine, golden- 
yellow clusters of needle-like crystals which when fully formed 
disintegrate. ,* ,F. M.G.M. 

Factors Affecting the Measurements of Absorption Bands. 

Hartridge(/W Roy. Soc., 1913, B, 86, 128— 140).— In estimating 
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the absolute value of the carbon monoxide saturation of hemo- 
globin, the spectroscopic method is complicated by the fact that each 
observer must obtain a calibration curve for himself, because indi- 
vidual differences to the threshold values at different wave-lengths 
occur. These detract from the value also of accurate measurements 
of absorption bands. Other factors to be considered are the initial 
intensity of the light and contrast. Provided work is carried out 
uuder standard conditions, accurate carbon monoxide estimations 
are obtainable. W.D.H. 

Behaviour of Copper Salta towarda Ganasaini’s Reagent 
for Blood. Domenico Ganassini (Boll. ohim. farm., 1912, 51 
815 — 818). — Possible confusion between traces of copper salts and 
traces of blood (compare Pazienti, this vol., ii, 154) can be avoided 
by adding to the blue liquid a small quantity of potassium cyanide ■ 
if copper is present, the solution at once becomes yellow. Blood does 
not give this reaction. If copper is absent, the usual blood test 
is then performed by adding a drop of hydrogen peroxide to the 
same solution. If copper is present, a trace of potassium cyanide 
is added to another portion of solution, then the blue reagent, and 
finally a drop of peroxide ; the presence of blood will be indicated 
hy a change of colour from blue to yellow. R. Y. S. 

Schardinger's Reaction for Cow’s Milk. W. Rullhann 
(Biodtem. Zeitich., 1913, 48, 155 — 156. Compare A,, 1911, ii, 667),— 
A reply to Romer (A., 1912, ii, 610). S. B. S. 

Nephelometry in the Study of Proteases and Nucleases. I, 

Philip Adolf Kobkb ( J . Biol. Chem ., 1913, 13, 485 — 498). At 

microchemical method for following the digestion of a soluble protein, 
edestin, based on the use of a nephelometer, is given. This instru- 
ment can be easily made from a Duboscq colorimeter. Its readings 
follow a curve which can be expressed by a mathematical equation 

W.D.H. 

The Nature of Peroxydase. Walthlr Grimmer (Zeilsck Nala, 
tien msm., 1913, 25, 85—88). — The author controverts the statement 
made by Hesse and Kooper (A., 1912, ii, 1107), that the peroxydase 
reaction of milk is brought about by tlie catalytic action of iron 
salts, such as ferrous lactate. He argues that milk does not contain 
iron compounds of this type, and that the albumin solutions used 
in Hesse and Kooper’s experiments contained upwards of thirty 
times more iron than is found in milk. Further, when these iron 
solutions are heated and then cooled, they regain their power of 
giving the peroxydase reaction, but such is not the case with milk 
when it is heated; protein solutions, when mixed with ferrous 
lactate solution, inhibit the activity of the latter, owing to the 
formation of insoluble iron-protein compounds. The presence of 
chloroform, or* of mercuric chloride, interferes with and may 
inhibit the peroxydase reaction of milk. W.P.S. 7 
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The object of tbe abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 

1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original . 

i. The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise^tatement showing the general trend of the investigation 
flfcould be given at the commencement of those abstracts where the 
nature of the original permits of it. 

o 7. If an abstract of a paper on the same subject, either by the 
aythftr of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as t e inorganic salts of organic bases or acids, shoij^i fa mentioned 
Tpnte shortly. On the other hand, data such as melting and boiling 
pom s, sp. gr., specific rotation, <fec., must be given in every case unless 
recorded m earlier papers. 
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10. Employ pames such as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminal^ ous and ic only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-eroun 
hydroxides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 

displaceable hydrogen of the acid, nw'mal and not neutral salts and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, (fee., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. ► h 

13. Names in common use for oxides should be employed, for 
example : NO, nitric oxide ; C0 2 , carbon dioxide ; P 4 O 10 , phosphoric 
oxide ; As 4 0 6 , arsenious oxide ; Fe 2 0 3 , ferric oxide. 

14. In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and C0 2 H 
for example, CH 3 * CH 2 * CH 2 * CH 2 I a-iodobutane, CH 3 *CH 2 'CH 2 *CN 
a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula 5 for example, 

Cil •CH 3 > CH ' GH <clf or CH 3 -CH 2 -CHMe-CHMe'CH, 

should be termed /fy-dimethyl pentane, not methylethylwopropyl- 
raethane, and or CH 3 * CHMe'CHMe’COjH 

should be termed a/3-dimethylbutyric acid, not a/I/?-trimethylpropionic, 
or a-methylwovaleric, or methyliwpropylacetic acid. 

16. Use names such as methane, etMne, <fec., for the normal 
paraffins or hydrocarbons of the C n H2 n+ 2 series of the fom 
OH 3 - [CH 2 ] 5 - CH 3 , &c. Term the hydrocarbons C 2 H 4 and C 2 H 2 ethylene 
and acetylene respectively (not ethene and ethine). Homologies of 
the ethylene series are to be indicated by the suffix -em, and those*of 
the acetylene series, wherever possible, by dnene. Adopt the name 
allene for the hydrocarbon CH 2 ’.C'.CH 2 . 

17. Distinguish all hydroxyl derivatives of hydrocarbons by names 

ending iu ol. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in ol have been used, 
are to be represented by names ending in ole, if a systematic name, 
cannot be gH'en, thus anisole not anisol, indole not Indol. Compounds 
such as MeOifa, EtONa, <fcc., should be termed sodium methoA 
sodium ethoxide, &c. , 

18. The radicles indicated in the name of a compound are to e 
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given in the order fluoro-, chloro-, bromo-, iodo-, nitro-, nitroso-, 
atoino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed 4y^roxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, &c,, should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt*CHMe*C0 2 H, instead of ethyl-lactic acid; 
3 : 4 -diethoxybenzoic acid, (OEt) 2 C 6 H 3 *CO,,JI, instead of diethylproto- 
catechuicacid ; and a-acetoxypropionic acid, OAc’CHMe-C0 2 H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C 6 HEt 2 (0H)yC0 2 H, and not C 6 H s (0Et) 2 , C0 2 H, just as 
dibromoprotocatechuicaeid is understood to be the name of a compound 
of the formula C 6 HBr 2 (0H) 2 -CO 2 H. 

20. The term stfier should be restricted to the oxides of hydro 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21. When a substituent is one of the groups NH 2 , NHR, NR 2 , NH oi 
NR, its name should end in ino ; for example, /?-aruinopropionic acid 
NH 2 , CH 2 ’CH 2 *C0 2 H, ^-anflino-acrylic acid, NHPh-CH!CH*C0 2 H 
a-iminopropionic acid, NH.CMe*C0 2 H. 

22. Compounds of the radicle SO a H should, whenever possible, bt 
termed sulphonic acids, or failing this, sulpho-compounds ; for example 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine , as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ale, as 
morphine hydrochloride afW not morphine hydrodhlorate. 

9 v> 24. The Collective Index, 3rd decade (1893-1902) should be adopted 
as tta standard of reference on questions of nomenclature not provided 
for ir^ the preceding sections. 


Notation. 

25. In empirical formulae the elements are Lo be given in .the 
order C, H, 0, N, Cl, Br, I, F, S, P, and the remainder alphabetically. 

26. Equations should be omitted unless essential to the under- 
standing of the results ; as a rule, they should not be written on a 
•separate line, but should “ run on ” with the text. 

27. To economise space, it is desirable : 

(a) Chat dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula. 
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(b) That formulas should he shortened by the judicious 

V / omulorment of the symbols Me for CH 3 , bt for 
employment Pr , tor 0H(CH s ) 2 , Ph 

for C 6 H 5 , Py for C 5 H 4 N, Ac for CO-CHj, and Bz for 

/ c \ That°fo C r“mute should be written in om line whenever 
W this can be done without obscuring their meaning. 

OR Tn reDresentin" the constitution of benzene derivatives the 
relative portions of the radicles in the symbol of benzene should be 
indicated P bv numerals, instead of by means of the hexagon formula, 
indicated by abbrevktions m ., and should be used in place 

■' of 1 • 2- or ortho-, 1 : 3- or meta-, and 1 : 4- or para. 

(b) In numbering positions in the case of substitution deriva- 

tives of phenol, aniline, benzomtnle, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 

Collective Index). , , 

(c) Names of substitution derivatives should be given m 
' such a way that the position of the substituent is 

indicated by a ndmeral prefixed ; for example 


S0 3 K 

/Nbt 


J 1 5 -dibromohenzcnesulphonic acid ; 


Br! 


V 


Me 


/^NHj is 3-bromo-o-tolbidine-5 sul phonic acid. 


S0 3 H! x/ 'Br 


on Tn renresenting the constitution of derivatives of other “ closed 

Koklenstoff- Verbindvngen 2nd edition, lbja, pp. - I ' 

S Of which the following schemes may be regarded as typicaj 
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Manuscript. 

30. In view of the difficulty of dealing with MSS. of widely varying 
sixes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than orf^abstract must appear on a sheet. 

^ 32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

„ 3£ The name of the abstractor must be written diagonally at the 
tgp Mt-hand^corner of the first sheet of the abstract, 

Proofs. 

34. Abstractors are expected to read and correct proofs carefully, 

and to check all formulae and figures against MSS. > 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


.*** The Editor’s decision, % in all matters connected with the 
Abstracts, must he considered final. 

Lexicon nuTD ^ er ^ n ^> p r °po8ed^ori ginally by E. Fischer, is adopted in the text of the 
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* Chem. Zentr. . . . Chemisches Zentralblatt. 
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Proc. Roy. Soc. Min. . Proceedings of the Royal Society of Edinburgh, _ . 
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